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PREFACE. 


The arrangement of the third volume of the Transactiom has been altered from 
that adej^ted in either of the preoe<ling volumes, in order to meet a generally 
expressed wish that the Proceedings should be issued in anticipation of the 
main body of the work, the publication of which is necessarily delayed on 
account of the illustrations. The Proceedings of the Societies were there- 
fore printed in a separate form, and published in July and January last. 

The quantity of matter contiibutod for publication being greatly in 
excess of that in any former year, the Grovernors have been i*eluctantly 
compollod to order the abridgment, in some cases, of papers of interest, 
and to postpone the publication of the following : — On the Mechanics and 
Mechanical Economy of Railways,” by G. M. BaiT ; “ On Economical Rail- 
ways and Rolling Stock,” and On the Power required for Working Flax 
Machines,” by James Stewart, C.E. ; *‘On Co-operation, os regards the 
Union of Capital and Labour,” by Stuart Hawthorne ; ‘‘ Notes on Mr. 
Hawthorne’s Paper on Co-opei*atiou,” by Robei't Stout ; “ On the Sailing 
Flight of the Albatros ; a Reply to J. S, Webb,” by Capt. Hutton, F.G.S, ; 

On the Adaptation of India-rubber Tires to Wooden Tramways,” by 
J. 0. Crawford, F.G.S. ; “ On the Analysis of the Registry of Moi*tality in 
the Christchurch District the Lust ten years,” by LI. Powell, M.K.C.S. St.A. ; 
‘*On the Best Means of Diffusing and Promoting Highei’ Educatitm in 
this Colony,” by Fiank C. Simmons, M.A., Head Master of Nelson College; 
“ On the Botany of Taliiti “ Ethnographical Considerations on the Whence 
of the Maori,” by J. T. Thomson, F.R.G.S. 

The three Paix^rs first mentioned, being of a practical and technical 
character, will probably bo published with other Official Reports on the same 
subjects, while the othens, with one exception, were selected for postponement 
on account of their being either of a conti'oversial character, or because they 
have been already published at length in public prints. With regard, 
however, to Mr, Thomson’s elaborate Ethnographical Paper on the “ Origin 
ofl^tdie Maori Race,” it is necessary to state that the manuscript copy 
was not received until April, when the volume was almost ready for 
publication, and as this Essay requires many illustrations it could not be 
inserted without delaying the issue of the volume beyond the period at 
which Members expect its distiibutioii, 



XV 


It will 1)6 observed that the greatly increased space occupied by original 
articles, viz., 351 pages as against 248 pages in Vol. IL, has also excluded 
from publication Lectures and Addresses of a general chai'acter, such as 
were inserted in a separate section of the preceding volume. 

Tlie Appendix contains the iisual Summary of the Metc^orologioal 
Betums for the year, for assistance in the compilation of which the 
Editor is indebt('d to Mr. R. B. Gore. 

The List of Mombei-s of the Institute shows that in addition to the nine 
Honorary Membeiu, the Affiliated Societies have now 544 Ordinary Mem- 
bers ; th(i number on last year’s n>ll being 342. This inci’cas<‘ is due in 
part to the affilintioti during the past year of the Nelson Association, and 
also to the large accession of new Menilxjis, (^spe( ially in the Societies 
ostablishod in Auckland and Dunedin. 

Notwithstanding that in several cases illustrations sent with pnpei’s have 
been omitted when not aWlutely neocsstiry to explain the text, the numb<*r 
of Plates has increased in this volume to 30 ; there being in last year’s 
volume only 23. The Goveniors have again to tender their thanks to 
Mr. J. Buchanan for the great zeal with which he has devoted himself 
to the preparation of these illustrations, and to the Hon. the Colonial 
Seoretaiy for placing at their dispostU the 8tn)erior skill and ap[>lianoe8 of 
the Government Lithographic Printing Departnumi. 

For assistance in revising a portion of the work for the press during 
his temporary absence, the Editor has to thank the lion. W. B. D. Mantoll. 


Wellhigtoii^ 20(/i Aprils 1871. 
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ABSTRACTS OF RULES AND STATUTES, 

Gazetted in tub “New Zealand Gazette,” March 0, 1868. 

Section I. 

Incorporation of Societies, 

1. No Society shall be incorporated with the Tuntitute under the provisions 
of ^'Tho New Zealand Institute Act, 1867^*’ unless such Society shall consist 
of not less than twenty-five members, subscribing in the aggi*egate a sura of 
not less than fifty pounds sterling annually, for the promotion of art, science, 
or such other branch of knowledge for which it is associated, to be from time 
to time certified to the satisfaction of the Board of Oovemora of the Institute 
by the Chairimm for the time being of the Rociety. 

2. Any Society incorporated as aforesaid shall cease to be incorporated with 
the Institute in case the number of the Members of the said Society shall at 
any time become less than twenty-five, or the amount of money annually 
subscribed by such Membei's shall at any time be leas than £50, 

3. The bye-laws of every Society to be incorporated as aforesaid shall 
provide for the expenditure of not loss than one-third of its annual revenue in 
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or towards the formation or support of some local public Museum or Libraiy ; 
or othei’wiso shall provide for the contiibution of not less than ono-sixth of its 
said r<ivenue towards the extension and maintenance of the Museum and 
Library of the New Zealand Institute. 

4. Any Society incorporated as afoi’esaid which shall in any one year fail 
to expend the projmrtiou of revenue affixed in manner provided by Rule 3 
aforesaid, shall from thenceforth cease to be incorporated with the Institute. 

5. All papers reiwi b<‘fore any Society for the time being incorporated with 
the Listitute, shall b(^ deeme<l to be communications to the Institute, and may 
then be published as proceedings or transactions of the Institute, subject to the 
following regulations of the Board of the Institute regarding publications : 

ReyuUitio7is regarduig Publicatioiis. 

(а) The publictitiona of the Institute shall consist of a current abstract of 
the proceedings of the Societies for the time being incor|)orated with the 
Institute, to be intituled, ‘‘Proceedings of the New Zealand Institutci,** 
and of trail 8a<‘iious compiising papers read before the Inooi*|)orated 
Societies (subj(‘ct, however, to selection as hereinafter m<mtioned), to be 
intituled, “Transactions of the New Zealand Institute.” 

(б) The Institute shall have power to reject any papers read liefore any of 
the Incoqiorated Societies. 

(c) Paj>ers so rejected will bo returned to the Society befm*e which they 
were read. 

{d) A projwirtiouul contribution may be n^qniml from eacli Society 
towaixls the cost of publishing the proceedings and tiausactions of the 
Institute. 

(<e) Each Incorporated Society will bo entitled to rei’eive a proiiortional 
number of copies of the proceedings and ti'iinsactions of the Institute to 
b(^, from time to time, fixed by the Board of Governors. 

if) Extni copies will bo issued to any of the Members of Incorporated 
Societies at the cost price of publiijation. 

6. All property accumulated by or with funds derivetl from Incoqiorated 
Societies and placed in the charge of the Institute shall lie vesttni in the 
Institute, and Iw us(3d and applie<l at the discretion of the Boaixl of Governors 
for public tulvautage, in like manner with any other of the property of the 
Institute. 

7. Subject to “The Now Zealand Institute Act, 1867,” and to the fore- 
going rules, all Societies incorporated with the Institute shall be entitled to 
retain or alter their own form of constitution and the Viye-laws for theii own 
management, and shall conduct their own affairs. 

8. Upon application signed by the (Jhairman and countei-signed by the 
Secretary of any Society, acotimjiauied by the certificate I'equired under 
Rule No. 1, a certificate of ineorjioration will be granted under the Seal of 
the Institute, and will remain in force as long as the foregoing rules of the 
Institute are cxmiplied with by the Society. 

Section TI. 

For the Mamgenient of the Property of the ImtitoM, 

9. All donations by Societies, Public Departments, or private individuals, 
to the Museum of the Institute, shall be acknowledged by a printed form of 
receipt, and simll be duly entered in the books of the Institute provided 
for that purjiose, and shall then bo dealt with as the Board of Governors 
may direct. 



xii 

10. I)qK)fiits of ai-ticles for tho Museum may be accepted by the Institute, 
subject to a fortuiglit's notice of i-t^moval, to bo given eitleu* by the owner of 
the aiiicles or by the Manager of the Institute, and such deiHjsite bhall be duly 
entered in a separate catalogue, 

11. Books relating to Natural Science may be deposited in tho Library of 
the IuHtit\ito, subject to the following conditions : — 

(fi) Such books are not to be withdrawn by tho owner under six months’ 
notice, if such notice shall bo required by tho Board of Govejiiors. 

(6) Any funds 8p»cially expended on binding and preserving such deposited 
books, at the request of tho depositor, shall be charged against tho 
books, and must be refunded to the Institute b(‘forf^ their withdrawal, 
always subject to sjxjeial arrangements made with the Board of 
(ioviTnors at tho time^ of deposit. 

(c) No books deposited in the Library of the Institute shall bo removed 
for Ujinporary use exco])t on the written authority or n‘cei])t of the 
owner, and then only for a period not exceeding sevcm days at any one 
time. 

12. All books in tho Libraiy of the Institute shall bt) duly entered in a 
catalogin', which shall be accessible to th(‘ public. 

13. Tho public shall bo admitted to the use of tho Museum and Library, 
subject to byedawB to be framed by the Boaixl 

Section II L 

14. The lial)oratory shall, for the time being, bo [tnd rcirndn under tho 
exclusive management of the Manager of the Institute. 

Section IV. 

Of date 23kd 8eptembkh, 1870. 

Honorary Mmihefi's, 

WheiTjas the rules of the Societies incorporated under the New Zealand 
Act provide for the election of Honorary Miuuliers of such Societies; but 
inasmuch as such Honorary Members would not thei’eby l>ecome Members of 
the New Zealand Institute, and whereas it is cx{K‘diont to make provision for 
the election of Honorary Members of the New Zealand Institute, it is hereby 
declared — 

1st Each Incorporated Society may, in the month of November next, 
nominate for election as Honorary Members of th(» New Zealand 
Institute, three persons, and in the month of November in each 
succeeding year, one pei’son, not residing in the Colony. 

2nd. The names, descriptions, and addi*es8ea of pei'sons so nominutwl, 
together with the grounds on which their election os Honorary Members 
is recommended, shall be forthwith forwarded to tho Manager of tho 
New Zealand Institute, and shall by him be submitted to the Governors 
at th(? next succeeding meeting. 

3rd. From tho |)erson8 so nominated, the Governors may select, in the 
first year, not more than nine ; and in each succeeding year not more 
than tliroe, who shall from thenceforth be Honorary Members of the 
New Zealand Institute, provided that the total number of Honorary 
Memlx'rs shall not exceed thirty. 
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NEW ZEALAND INSTITUTE 

1 «70. 

I.— ZOOLOGY. 


Art. 1. — On the New Zealand Rat. By Walter Buller, F.L.S., F.G.8. 

(With Ilhiati'Etions.) 

[Rrad hefort tlu^ Wellington PhUoftophical Society^ June 25, 1870.] 

According to native tradition and the accounts of the early colonists, there 
formerly abound(Hi in Now Zealand a small fnigivorous rat, which has, within 
the last quarter of a ctuitury, become almost extinct. The extermination of 
this apparently indigenous species is generally attiibuted to the introduced 
brown rat {Mice decutnautM), which now infests the country and devours 
everything that comes in its way ; and the 2V1 ooris are accustomod to speculate, 
by comj)anson, on their own ultimate extinction in like manner before the 
stronger Anglo-Baxon race, which is fast gaining the ascendancy, “As tho 
pakeha rat has eaten up tho Maori x'at, so will the pakcha kill the Maori,” has 
already passed into a proverb. 

Whetlier the so-called New Zealand rat was indigenous to tho country, or 
whether it came with the first Maori immigrants, it is impossible now to 
determine. But one tiling is certain, namely, that within the memoiy of the 
present generation of Maoins it abounded in such numbers as to constitute a 
staple article of animal food. Certain wooded districts were renowned for rats, 
and at particular seasons of tho year, hunting parties, often a hundred strong, 
were formed, ami trapping carried on in a systimiatio manner. On these 
occasions thousands of rats wore captured and eaten, or potted dowh in their 
own fat for future use. 

Even at the present day, in the investigation of title before tho Native 
Lands Court, the trapping of i*ats in former times is often brought forward by 
the claimants, as one of the recognized acts of ownership on the part of the 
tribe so claiming, and in supi>ort of the original native title. 
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Considering those facts, and particularly tho oxtromo scai city of the New 
Zealand rat, the discovery of a genuine specimen is an interesting event in our 
local natural history. A small rat recently caught on Mr. Owen’s estate, at 
Wangachu, and forwarded to me **in the flesh,” has been identified by the 
Maoris of this district (where it was formerly very abundant) as the veritable 
Kiore Maori. T have accordingly preserved the animal entire, in spirits, and 
it is now deposited in tho Colonial Museum. If (os seems highly probable) 
this rat should prove to be new to science, I propose to distinguish it as 
Mica Novee Z eland ice ; and in order to place on I’ecord a description available 
for reference and comparison, T beg to offer the following notes, being tho 
result of my examination of the fresh specimen. 

Fur above bluish black ; sides of nose, chin, throat, and underside of body 
and inner sides of limbs uniform bluish grey ; ears, feet and tail dark brown ; 
soles flesh brown, Tho ears are largo, rounded and nakeil, and the fur covering 
the body is soft and glossy. Tho tail is elongate, scaly, and cov(*red witli 
minute spinous hairs. The uj>j>er side of both fore and hind feet covered with 
minute soft hairs, leiigtliening at the exti*emity of the toes, and curving over 
the claws, which arc* short, arched, sharp, brown in their basal j>ortion and 
horn coloured at thc5 ti]). The fur of tho bac^k and sides with abundant 
lengthened hairs, but scarcely mot e rigid than the under fur ; no long hairs on 
the under parts. Whiskers numerous, slender, flexible, the longest measuring 
two inches. Eyes moderate. Tho cutting teeth are yellow and perfectly 
smooth in front, the lower ones narrow, somewhat compressed and rounded in 
front. In certain lights tho fur of the back Las a purplish metallic lustre. 

Adult female ; six lateral ventral teats (three on each side) ; no pectoral 


teats. 


Length, snout to base of tail . 

. . 6 J inches. 

..toil 

• . 7J „ 

„ head ..... 

. ■ If .. 

„ forefoot 

. . f ., 

„ hindfoot 

. . 1| ., 


Unlike the common rat, this animal is perfectly free from odour or smell 
of any kind, which is probably due to the nature of its food, this consisting 
almost entirely of fruits and berries. At first glance it has more the appear- 
ance of a gigantic mouse than of a true rat ; and on closer examination it 
presents a marked resemblance to the black rat {Mu$ rattus)^ which was 
formerly abundant in Britain, a phytophagous animal, feeding chiefly on herbs 
and seeds. As all naturalists are aware, this species has, in like manner to 
the New Zealand rat, become almost extinct in tho British Isles, where it 
once abounded in groat numbers. ‘‘Whether,” writes Macgillivray, “the 
destniction of this animal has been effected by the larger and more ferocious 
brown rat, or like that of many tribes of the human species, has resulted from 
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the diminution of food, caused by the overwhelming increase of an unfriendly 
race, it is imj>oflsible to determine. It has, indeed, been alleged by many 
naturalists, that the brown rat has actually worried to death its less powerful 
relative ; and, although this is mere conjecture, it is by no moans improbable 
if we consider the character of that audacious animal, which has been known, 
when hard pressed, to attack even one of the lords of creation, when unusually 
hungry to gnaw the flesh of his defenceless offspring, and, when famished, to 
kill and devour its own kind,”* 

[This rat resembles Mua fuseipea of Waterhouse and Darwin (ZooL 
of Voyage if H. M, S. Beagle f Vol. L, p. 66), which inhabits the southern 
part of the Australian continent. This rat is said to be not uncommon 
on board steamers trading between New Zealand and that country, and 
maintains its position against the brown Norway rat (M. decumanus); the 
two si^ecios have been known to occupy different parts of the same ship. 

An ochorous-col cured rat (a drawing of which, from a specimen in the 
Auckland Museum, has been forwarded by Captain Hutton), was obtained in 
New Zealand by Mr. J. Thorpe, in Januaiy, 1853, and apjmrs to represent, 
in this country, a species introduced from Australia (M. GotUdi)^ from the 
Sydney district. (See Illustration.) 

The illustration of the rat described by Mr. Buller is taken from a specimen 
preserved in spirits. Tlio drawing supplied by Captain Hutton is taken from 
a stuffed specimen, and the following descriptive notes were sent with it : — 


^ Some discussion having taken placo at the mooting of the Society, on the 25th June, 
when the above paper was read, os to ** whether any native be now living who could 
really identify the native rat,” (See Proceedings W. P. Society^ p. 24,) I beg to add the 
following extract from a letter which I received from the llev. T. Chapman, of Maketu, 
fifteen years ago : — ^'Kelative to the New Zealand rat: I never poesessed but one, and 
it bung up till it rotted away. 1 have neither seen nor heard of one for these ten years. 
The only description I can give you of it is that, as far as I remember, it was a true rat, 
only that the ears were larger and rounded at the end. As far as I know, their habits are 
the same as those of the Norway rat. * ^ * 1 was assured by a chief, of Tauranga, that 
previous to the introduction of the cat there was a rat, of a species larger than the Nor- 
way rat, in New Zealand, but that it was always very scarce.” (November 5, 1855.) 

Dr. Dieffenbaoh, writing in 1843, states, — *'The indigenous rat has now become so 
scarce, owing to the extermination carried on against it by the European rat, that 1 could 
nevet obtain one. A few, however, are still found in the interior, viz., at Rotorua, 
where they have been seen by the Rev. Mr. Chapman, who described them as being 
much smaller than the Norway rat.” {App. Dieff. N, Z., p. 185.) 

My friend, Major Nixon, informs me that when travelling in the interior of this 
province about sixteen years ago, the native who accompanied him killed a ** Maori rat,” 
which was feasting on the ripe fruit of the kielde {Freycinetia Banhsii\. His description 
of this rat, from memory, accords exactly with the specimen which I have brought under 
the notice of the Society. 
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Length, from snout to root of tail , . . 5*2 inches. 

„ of tail 3*3 „ 

„ of head 1*38 „ 

Front feet 4- toed, hind feet 5'toed ; thumb witli a claw. Teeth yellow. Tail 
scaly and covered with short stiff white hairs to the end. Nose sharp pointed. 
Ears long (0*6 inch), rather pointed, yellowish brown, covered with miirute 
hairs. Back and sides light reddish brown, inclining more to yellow on the 
shoulders and Lead. Snout, throat, cheeks, belly and feet dirty i^ite. Fur 
below the hair slate blue. 

‘‘This s{)ecimen was presented to the Auckland Museum by Mr. J. Thorpe, 
in January, 1853.'* 

Two skins of the same species of rat as that described by Mr. Bullcr have 
since been received from Mr. Moore, who obtained them on the East Coast of 
the Wellington Province. — Ed.] 


Abt. II. — A List of tJie Lizwrds inhabiting New Zealand ^ with Descriptions, 
By Walteb Buller, F.L.S., F.G.8. 

(With Illustrations.) 

[Read hi^ore the Wellington Philosophical Society f October 22, 1870.] 

As some confusion has hitherto existed in the nomenclature and classihoation 
of the New Zealand lizards, I beg to lay l>cfore the Society a list of those 
already known to science, witli a short description of each species for the 
purpose of identification, I am, however, of opinion that in some instances 
the differences which have been accepted by Dr. Gray and otliers as sufficient 
to mark distinct sj)ecies, are due either to sex or age, and are not of any definite 
vdue as specific characters. Tliore is, moreover, among this section, a great 
tendency to individual variation, and mere differences of colour, unless well 
marked and constant, are therefore a somewhat unsafe guide in the deter- 
mination of species. 

Further information on this branch of our local zoology is much to be 
desired. The Kawekaweau, a beautiful striped lizard, sometimes attaining a 
length of two feet, is still undescribed. It was formerly abundant in the 
forests north of Auckland, and is still occasionally met with. Mr. F. E. 
Maning, of Hokianga, recently obtained possession of a pair of live ones, but 
unfortimately for science, one of them was devoured by a oat and the other 
made its escape. A black lizard, described by Mr. Thomas Kirk as having 
been seen by him on the cluster of rocky islets off the west coast of the Great 
Barrier, known os Grey’s Archipelago, will probably prove to be a new 
form. Descriptions of three now species, which I have ventured to name 
llinvlia variegata^ Mocoa striata, and NauUinus stdphureus, are included in 
the following paper. 
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Genua Hinulia. Lygosma, part, Dum, et Bib, L(* Keiioux, pai't, Cocteau, 

I){ugnofti», — Hoad aubqmidrangular. Heel Rurroiindod granules. 

Clux/racters, — Frontal plate oblong. IloHtral em't, triangular. Palate 
toothless, with a deep tiiangiilar notch in fi*ont. liody fusiform. Beales 
smooth, thin; the two cential preanal sealea lurgci than the lest. Tail 
tapering, loundish. liCgs moderate. Toes 5-5, Hlonder, conipressed. Heel of 
the hind feet surioimded with gramih‘S. — Brit. Mas. Cat., j). 74. 

1. Hinulia oraata, Gray. 

Bright pale brown, vaned with bhick and white spots, sides with an 
irregular narrow pale streak above ; scales with short bhu‘k streaks, some 
black on each edge, white in the centre; ears moderate, rounded, simple edged. 

A variety of this species in my possession, diffoi's from Gray’s type, in 
having the sides more variegated with black and whiU‘, the marginal streak on 
the sides distinct but interrupted, and the whole of the under parts irregularly 
and minutely spotted with brown. There is, moreover, a white 8i)ot margined 
with black between the eye and edge of upper jaw. 

2. Jlinulia variegata, Buller. 

Reddish brown, beautifully varied witli spots and markings of dark brown 
and white, disposed in regular series, and forming on the middle of the back 
and on the sides interrupted bands ; tail <lark brown, obscurely marked with 
paler ; Wneath greenish silvery, shaded with grey under the tail : form 
slender ; tail very long and tai>ering ; ears small, deep and rounded ; toes 
long and slender. 

Hoad ’Gin. ; body 2 3 ; tail 4*4, 

In one of my specimens there is a narrow lino of yellowish white extending 
from the nostrils down the sides to the junction of the hind legs, and the dark 
brown of the sides is margined above with a similar line, although not so 
distinct 


Genus Mocoa. Lygosma, part, Dwm, et Bib, 

Diagnosis , — Rostral erect, triangular. Palate toothless. 

Characters , — Head subquadi*angular. Rostral erect, trianguhir, convex. 
Nasal lateral, nearly contiguous, supranasal none, frontoparietal separate or 
united into one. Palate toothless, nicked behind. Ears oblong, slightly 
denticulated in front, tympanum deep. Lower eyelid with a central trans- 
parent disk. Chin with several pairs of large shiedds. Ik)dy fuaifonn. Scales 
smooth, with three or four black streaks. Limbs 4, strong. Toes 5-5, com- 
pi*e8aed, unequal. Tail round, tapering, unarmed. Central preanal scales 
rather larger than the others. — Brit, Mm, Cat, j). 80. 
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3. Mocoa Zelandica,^ Gray. 

Pale brown, bronzed, with two narrow black edged bright streaks on each 
side, the lower one continued down the front of the logs ; sides blaekish ; the 
frouto-iiasal nearly contiguous, tho frontO' parietal separate, similar to the 
parietal, nasal nearly contiguous ; eai-s moderate, nearly circular, simple edged ; 
pre-anal scales nearly equal ; palpebral disk moderate. 

Mokomoko of tbe natives. 

4. Mocoa Smithiiy Gray, 

Pale brown, with throe indistinct series of black spots and a pale streak on 
each side j sides black, varied ; beneath whitish ; limbs black spatted ; nasal 
and fronto-nasal nearly contiguous, fronto-parietal and parietal nearly equal ; 
ears open, simple-edged ; pi’e-anal plates nearly equal ; disk of the lower eyelid 
very large. 

5. Mocoa grandUy Gray. 

Black, closely yellow spotted, forming interrupted streaks ; beneath whitish ; 
soles of the feet black ; ears rather large, roundish, with some granular scales 
in front ; fronto-parietols distinct ; disk of lower eyelid moderate, sub-central. 

6. Mocoa atriatay Bullor. 

Dark brown, obscurely marked with black and with two rows of small 
equidistant spots of white. From each side of the crown a broad stripe of 
white passes down the back and tail, leaving on the latter only a narrow, inter- 
mediate stripe of dark brown. These dorsal bands are narrowly margined 
above with black, and are succeeded below by an equally broad and distinct 
stripe of dark brown, which, commencing behind each eye, passes down the 
sides and widens on the tail Beneath pale brown, spotted with darker, except 
on the chin which is almost white \ fore feet brown, with an indistinct white 
stripe down the front ; hind legs brown, obscurely spotted with white ; tail 
slender and tapering ; ears deep and round. 

Head *5 in. ; body 2*2 ; tail 3*3. 

Genus Naultikits. Gra/y, 

Characters. — ^Toes free, base rather dilated, thick, rather compressed, 
end thinner, rather compressed, arched, clawed. Thumb similar, but its base 
shorter, clawed. Tail cylindrical, tapering, covered with granular scales. 
Body with a slight fold along each side beneath. Males 1 with two or three 
spines on each side of the base of the tail, and three or more transverse series 
of preanal pores, forming one and sometimes two patches. — Brii. Mm. Ca<.,p.l69. 


♦ Hmulia omata and ilfocoa Zelandica are the two apeoies oommonly described as 
TUiqua omata and T. Zdandka. Specimens of both are deposited in the Colonial 
Museum. 
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7. Naidtinua pacifimSy Gi'ay. 

Pale brown with irregular dark brown cross-bands and a dark streak on 
eaeh side ; front lower labial shield very large : the chin granular ; scales 
uniformly granular, rather larger befoi-e and behind the vent. 

Tlie Common Tree Lizard. Moko-Papa of the natives. 

8. Nmdtinua tlega/iiSy Gray. 

Green, rather paler beneath; back sometimes varied with dark -edged 
white or yellowish spots ; lower lips white ; toes moderate ; tail with a trans- 
verse series of compressed scales at each side of the base. 

Green Lizard of the colonists. Kakariki of the natives. 

Very lieautiful varieties of this lizard are sometimes met with. A sjiecimen, 
in the collection of the British Museum, has a streak along the under lip, 
the oars, two arched stripes on the top of the head, irregular 8hai>ed spots on 
each side of the back and hind legs, an interrupted straak along each side of 
the body anti tail, white, with a narrow black edge.’* 

In some 6]>ecimen8 there are only faint indications of these markings, while 
in others there is merely a lunate spot of pale yellow on each side of the 
crown. An example which I obtained many years ago, at Kaipara, had a 
stripe of golden yellow down the centre of the back, and a double series of 
transverse elliptical spots, on a ground of delicate j>ea green. A live specimen 
which I kept for several months, and which presented only a few obsolete 
yellow marks on the back, gave birth to thi'ee young ones, each differently 
marked but all having the double series of bright dorsal spots. 

The purplish tinge noticed by Dr. Gray, in his description of the young, is 
only discoloration caused by the spirits. In fresh examples the green, although 
of different shades, is always pure. 

This lizaixl, on being molested, emits a peculiar chattering sound, which 
the natives term laughing” {kata)y and of which they have a widesjiread 
superstitious dread. The ** laugh ” of a gi'een lizard is enough to terrify the 
bravest warrior, and its occult power for evil is strangely believed in by all 
the tribes in every part of the country. The raptile itself, whether dead or 
alive, is an object of universal fear among them. Sir George Grey, in his very 
interesting AccourU of an Exj>adUion through the Tnteriory 1849-50, states : — 
“ I have seen twenty or thirty able-bodied men fly in a state of the most abject 
fri|^t, and even take to the water, when pursued by a child with the dead 
body of a common green lizai'd in its hands.” 

9. JEaulHnua Orayiiy Bell. 

Green, paler beneath, sometimes varied with white spots ; toes elongate ; 
tail with four ovate, convex scales, forming an arched series on each side of 
the base. 
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In characterizing tbiB species, as distinct,^ Mr. Bell n^marks that it greatly 
resembles NauHinua deyana^ but adds: — “Upon a compaiisou of the two 
however, I find that they differ in the following partic\ilars. In the present 
species the head is concave between the eyes and foi-wards nearly to the snout ; 
in the other this pai't is quite plain ; the scales of the hoa<l in this species are 
fiat ; in the other they are convex. The colour of tliis species is uniformly 
green, whereas N, deyam hjia several markings of a yellow colour, each 
distinctly bordered with black. In the Cat Brit Mua., Dr. Gray I’ooords an 
example of this species, from Mr. Egerley’s collection, as being “ green, with 
three ovate white spots on Oiich side of the back.'' 

1 0. Nmdt inua punctatua^ Gray. 

Dark green, with voiy small scattered black specks, the size of a granule ; 
beneath yellow-green ; pre-anal pores in a triangular patch, with two series of 
j)0re8 under each thigh. 

11. Naultmiba sulphur eua, Buller. 

Uniform colour bright sulphur yellow, darker on the upper parts ; abdomen 
bounded on each side by obsolete spots of paler yellow, dotfrd with black on 
the margins. There is a similar obsolete mark, 3 lines in extent, on each side 
of the crown. Soles of the foot pale brown. The gi*anular scales are larger 
and more smootldy set than in N, punctatua ; abdominal and pre-anal scales 
also larger. Interior of mouth dark blue. 

Total length 6J inches. From extremity of lower jaw to the vent 2*9 in. ; 
thence to extremity of tail 3*6. 

Hab. — Rotonia, North Island. 

This fine species was discovered by Dr. Hector, during a visit, in company 
with His Excellency Sir Gk>orge Grey, to the hot springs, Rotorua, in 1866. 
The original specimen is now deposited in the Colonial Museum, but it has 
unfortunately become partially discoloured, Othcfr examples of this rare 
lizard have since been obtained. 

Tim discovery is an interesting one, because it afforfs a fresh example of 
that mysterious natural law which adapts the colour of certain animals to the 
character of their habitat, for purposes of concealment and defence. This 
bright sulphur-coloured lizard lives in a region remarkable for its solfataraa, 
silicious deposits, and sulphur cinists. Dr. Hochstetter, in his graphic account 
of the Rotorua Lake district, infoms us that all around Pohuteo there are 
extensive sulphur deposits, and that in Arikiroa Bay, the yellow hue of the 
sulphur crusts which cover the ground, is visible at a great distance. He 
describes Tikitere as a whole valley of solfktaras, bubbling mud pools, 
sulphur ponds, and hot springs, the ground around being covered with silicious 
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depoiiits and sulphur crusts, and the atmosphere impregnated with sulphuretted 
hydrogen. 

The law of assimilative colouring, wdiich, by affording pi*otection to other- 
wise defenceless species, plays an impoilaut })art in the striigglo for life that 
is ever going on around us, is thus exeiuplified in tlio pivsent instance. — ^Tlia 
bright green tints of Naiiltinm eleyanH^ enable it almost to defy detection 
amidst the evergreen foliage of Leptonju nnum and other shmbs 3 the marbled 
brown skin of N. pacificm is j>eculiai ly adapted for concealment, as it clings 
motionless to the hark of a tree or hides in thf3 crevices ; and, in like manner, 
the colour of X. mdpharens seems specially fitted for a lizai'd inliabiting a 
sulphur-crusted and pumioestouo region like the one described by Hochatetter. 

12. Naiultinm yraaulatHs^ (Iray. 

Pale brown, with irregular darker cross bands, with white edges in front \ 
scales granular, inodpiate, those of under side larger ; labial shields gradually 
smaller. 

This sj>ecie8 was originally noticed by Dr. Gray {App, as a 

more variety of Na'idihuis paclfmia^ but he has since admitted it to a distinct 
mtik. The form appears to me of very doubtful specific value. 

Nmdiinua hrcvidactplas and X. vvacudatus (Gray, MSS.) aro probably mere 
varieties of the typical species, which is subject to much variation. 

(xenus Sphenodon. 

13, Sphti^mlon punctatum^ Hatter ia pmiciaUi^ Gray). 

Olivaceous brown ; si<les and limbs with minute white sjyccks ; beneath 
yellowifili gix'y ; the sj»ines of the nuchal and dorsal crests yellow, of the caudal 
brown ; scales of the bjick, head, tail and limbs small, granular, nearly 
uniform ; the irregular folds of the skin fringed at the top with a series of 
rather large scales ; an oblupie ridge of large scales on each side of the base 
of the tJiil, and a few shorten' longitudinal ridges of rather smaller ones on each 
side of the upper part of the tail. 

The sexes vary both in size and colour. Tlie male is considerably smaller 
than the female, and the skin is of a brighter olive, yellowish on the under 
parts. 

In the Philo$ophioal Tramdotwm for 1867, there is a very elaliorate and 
exhaustive paj>er by Dr. Albert Gunther, on the anatomy of this species ; and 
an interesting paper on the same subject, by Dr. Knox, appears in tlie 
Tranmetiona qf the Xew Zealand Institute, 1869. 

This is the Tuatara or Tuatete of the natives. I had a pair of live ones 
iA my possession for many months, but could never induce them to eat. They 
were sluggish in their movements, and when molested uttered a low, croaking 
note. The male ineasui*ed 13J inches, and the female 16 inches. They were 

V 
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obtained on the Bmall island of Karewa, in the Bay of Plonty, whoix) this large 
lizard is still very plentiful, although it is well nigh extinct on the mainland. 
Mr. Gillwrt Mair, from whom I received them, fhniishe*d the following 
interesting notes : — ‘‘It was just daylight when we reached the island, and 
the Titis and other birds poured out of their nfjsts underground in thousands. 
The whole place is comjdetely honeycombed with their burrows, luul you cannot 
move two steps without smking to the knees in them. The tuatariiS are very 
plentiful. They live indioles under the big rocks, and can 1)6 only got at by 
digging. I suspect that, during a part of the year at least, tliey subsist largely 
on birds’ eggs.” 

Mr. Hclater, the Secretary of the Zoological Society, in au article con- 
tributed to Nature (Juno 23, 1870), notices the aapiisition, by purchase, of a 
living example of this remarkable lizard, and rofei*s to it as the only one that 
had reached England alive since the publication of Dr, Gunther’s admirable 
paper in the PkilosopMc^ Transavtiona (Part ii., 18G7). This is cvi<lently a 
mistake ; for in the early part of last year, Dr. Hector forwtirded, under care 
of Sir George Grey, a pair of live tuataras (male and fomal(‘), one of which 
reachfKi the Zoological Gardens in safety, and was afterwards figured in the 
Illuatrated Lomthm Nmoa, Tl)ese specimens were obtairuMl by Mr. Gilbert 
Mair, together with those sent to me, on the Island of Karewa, above 
referred to, which he describes as distant al)out nine miles from Tauranga, 
about two acres in extent, and composed of large masses of scoiia loosely 
jumbled together. 

The Bay of Plenty natives assert that those found on the Kurima Rocks 
are of a different kind , imd Mr. Mair adds, of his own knowledge, that those 
inhabiting East Cape Islet, about fifty miles to the eastward of Opotiki, are of 
a “ bright green colour.” 

This reptile, which differs in some important stnictural characters from 
every other known muirian, and in its osteology is the most bird4ihe of extant 
lizards, was fii*st described and figured by Dr. Gray under the name of NaiUria, 
•punctata^ and has been generally designated ho till lately, when (as Mr. Bclater 
informs us) “it was most foii;utiately discovered, that the generic term of 
Hphmjodon had been previously applied to a specimen of its skull in tlie 
Museum of the College of Surgeons.” This term has accordingly boon substi- 
tuted for //aWena, which Mr. Sclater denounces as “ vile and barbarous,” 

All the New Zealand genera of lizards have been re-named by Di. R J, 
Fitzinger, of Vienna, but I have thought it best to adhere to Gray’s nomen- 
clature. To prevent further confusion, however, I will give here the generic 
equivalents, viz.: — Nvkmpm, ¥iiz> Gray; Lampropholu^ Fitz,« 
Mocoofy Gray ; Iloplodactylusy Wiiz.:ss.NmdUtm9^ Gray. I ought also to mention 
that I have omitted from my list, a species of “house-gooko,” described by 
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Dr. Fitzinger, as from New Zejiland, under the title of Dactylocnemis 
WilHerntorjli — so named in compliment to the Commiindcr-in-chief of the 
Novara^' Exj»edition. 1 have not been able to obtain Dr. Fitzingor’s 
description of this 8|>ecie8, but it is very cKii*tain that t}ieix3 is no house-gecko 
indigenous to New Zealand. 

LmiprojyJwlis moco^ Fitz., is identical with Mocoa Zelandica, Gmy. 

[IH/Tafa, page .5 : — Insert in Diagnosis of 

Hinltlia, — “Lower eyelid covered with scales.” 

Moooa, — “Lower eyelid with a transijareut disk.”] 


Akt ITI. — CHlicid Notes on the Ornithological poHion qf Taylor's New 

Zealaml atul its IiJiabitanis." By Walter Buller, F.L.S., F.G.S. 

[Read before the Wellington. Philosophical Society^ Reptcniher 17, 1870.] 

In offering to the Society some critical notes on the Rev. Mr. Taylor^s recently 
published account of the Now Zealand Birds/ 1 need scarcely say that I am 
aotuatiMl solely by a desire to servo the cause of Tnith, which is the foundation 
of all human science. Mr. Taylor has devoted much labour and research to 
many of the subjects treated of in Ids book, and deserves thanks rather than 
criticism at the hands of his fellow colonists. But, as tl)e reverend author 
will himself admit, it would bo injurious to the interests of science, to 
allow his mistakes in dcjscriiung the Ornithology of New Zealand, to go forth 
to the world imcontradicted. Indeed, to make a practical application of this 
truth, had some friendly critic reviewed the Natural History portion of Mr. 
Taylor’s first edition of the work, publisluxl in 1855, it would have prevented 
the reproduction of some very flagrant en'ors in the new edition, fifteen years 
later. Moreover, I feel sure that niy esteemed friencl, Mr. Taylor, will, as a 
true lover of science, receive my critical remarks in the same spirit os that 
wluoh <liotates them. 

1. The number of ascertained species belonging to the New Zealand 
Avifauna, is stated by Mr, Taylor at 136. Our last published lists contain 
it!e names of 160, a few of which, however, are of doubtful specific value. 

2. The Koekoea (Exudynamys taitensis) does not, **a8 is said by some,” 
hibernate in New Zealand by burying itself in the mud at the bottoms of 
tivers,” but migrates to the warm islands of the South Pacific. The form of 
its Mttgs is sufficient to determine the migratory nature of this bird. 

* Te Iha a Maui ; or, New Zealand and its Inhabitants, By the Rev. Richard Taylor, 

M.A., P.G.Sr London: 1870. 
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3. The Weka {Ocydromu^ cmstralla) is by no means << the largest kind of rail 
in New Zeiiland.’* The Notomu discovered by Mr. Mantell, in 1850, is more 
than twice the size of tlie largest weka. But the author contradicts himself 
by stating, in another place, that the Notomia Mantdli (Owen) is “ the largest 
known rail in the world.” 

4. The Land Rail {Halim aaaimUia) is incon*ectly described as a bird “of a 
ferruginous colour.” It closely resembles the banded rail {Halim peetoraliB)^ 
of Australia, as may be seen by inspecting the numerous examples in the 
Colonial Museum. 

5. Undtsr the head of FALCoNiDiE, the author places ^^Falco NovmZdaTiduB 
vel Circus GouhliV^ Two birds belonging to distinct genera are thus associated 
as synonyrnos. The description evidently refers to the Harr ier {Circus Gouddii), 

6. In treating of the so-called “Night-hawk,” the author has confused ihe 
nomenclature, for there is no such bird known as Hieracidea Novcs Zealayidics 
Oouldii, 

H. Novm ZelaTuiice is the Karewarcwa, and Circus Gouldii the Kaliu, of 
the natives. 

7. There is no such Owl as A therte ^ilhifrom. The author evidently refers 
to A, alhifadea^ or Whekau of the natives. 

8. Heteralocha Gouldi, the rare and beautiful Huia. The author omits 
the specific name, and the description of the bird is outrageously inaccurate. 
The tail contains twelve feathers, not four as stated ; the bill is ivory white, 
not “bright yellow.” It is the female that has the long, slender, curved bill, 
and not the male, and vice versa, Tlie legs are black with a tinge of blue on 
their edges, and not “ bright yellow,” This bird certainly moves by a succession 
of hops, but I have failed to detect the resemblance of such movement to 
“that of the kangaroo.” 

9. It is true that the Tui {Prosthemadera Novcs Zdmtdice) becomes 
extremely fat at oeiiain seisons of the year, but I entirely dissent from the 
assertion, that “ when uncomfortably fat it pecks its breast and causes the oil 
to exude.”(!) The account of its breeding habits also is incorrect, via.: that 
it breeds thi*oo times in the year, laying in September three eggs, in December 
five, and in March, or autumn, six or seven “pure white eggs.” The tui 
bi-eeds only once a year, and lays generally three, and never more than four, 
eggs, which are white with obscure brown markings at the larger end, and 
minute widely scattered spots, 

10. The Kotihe {Pogonorma oinata) is incorrectly described as having “a tuft 
of white feathers on either cheek and wing.” The male of the spedes has an 
erective tuft of snow white feathers on each side of tlie head, but not on the 
cheek. There am no “ white tufts ” on the wings, but the secondary quills at 
their base, and their coverts, are white. 

11. It is tmo that the Korimako (A rUhomis mebmura) has a brush tongue 
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and is a honey eater, Imt it nevortheless does not belong to the goinis Tricho- 
OLOSSUS, which is a group of honey-eating parrots. The breeding habits of 
this species are also rnisropresenU^d, for I can endorse the following remark by 
Mr. Potts, in his excellent paper on the nidilicatiun of New Zealand birds 
(Trans. JSf, Insty Vol. ii., p. 56), ** We must have peered into scorea of 
nests, in vatious parts of the country, but w(} have iwvvr yet been fortunate 
enough to encounter such a prize as one oontnining ‘ seven eggs, spottfsl with 
blue, upon a hrown ground,’ aserilx'd to this bird by tlie Rev. R. Taylor.” The 
eggs of this species are generally four in number, white witli a pinkish tinge 
and with reddish-brown spots, more raitnerous at the larger end. 

12. The Matata {SpJiencmous punctatas) has a gi*aduated, acuminate tail, 
and not “a tail comjioscd of four long and four short ftiathers.” 

13. Under the head of “ Troglodytinfie,” there is a confusion of scientific 
names, and errors so obviously typographical that it would 1x3 unfair to hold 
the author responsible for them, except as regards the supervision of the 
printer’s sheets. 

14. By Mlro cUblfronSy the author evidently means Pttroira alhifroyis, 
‘‘Miro” is a native name. It was adopted by M. Lesson, in 1831, to distin- 
guish the genua, but the name did not stand, being supei’seded in the following 
year by Mr. Swainsou’s genus Petroica. 

15. There is no such bird as Musoiinia ToUoi. The author probably refers 
to Petroica ioitoi, 

16. The Tieke (Creadion caramulatm) has a vermilion wattle, or caruncle, 
pendent from the angle or comer of the mouth, on e*ich side, and not on 
either side of the head,” as destiribed. 

17. Aplonis Zelandicas, The author entirely mistakes tlie bird. The 
Ground Lark {A nihus Novre Zelandlm) belongs to a totally different family. 

18. The author’s conjecture that the ‘‘light variety ” of Kaka (Nestor) may 
be Platycercm aurioepSy is far wide of the mark, as Nestor is a very different 
genus to PlaTycebcus, which comprises the various species of parrakoet found 
in New Zealand. Tlie suggestion that the “ Kaka-koi*ako,” or albino, belongs 
to the genus Triohoglossits is even more unfortunate. 

19. The Kea (Nestor notahilis) is described as a bird of “red plumage,” — 
a very inaccurate and insufficient description of this remarkably fine speciea 

20. The author is mistaken in giving the Parmkeet (Platycercm padfious) 
a ‘‘band of red or yellow on the throat” 

21. I have examined very many specimens of Ardea vnatooky but I have 
never seen one correspomiing with the author’s description, which gives this 
bird a “ perfectly bald sk»ll of a red colour.” 

22. The White Crane (Ardea Jlavirostris) has black legs, not “dark green,” 
as described. 

23. Uimantopm Novat Zelmidm has a black bill, not a “ red ” one. 
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24. The descrif)tion of the Paiwlwe Puck {Cmarca vaHegata) will not 
apj)ly to either male or female of that «i)ecies, neither of them having a 
“ white brenat.” 

2.7. Under the head of ALOiDiB, the author has confused the generic and 
8j>ecilic names in a very remarkable manner. 

The meml>ers of this family found on the New Zealand coasts are, — 
A jHfiwdgtAs Pe7inantiiy EitAjyptes pachyrky^richits, E. antipod KSp/vcaiscn^rmnOTj 
and S, nwlina. 

2(y. The last paragraph evidently refers to the Totoara, or Wood Robin 
{Pelroica albi/rons)^ although it is imjTOsaible to understand what the author 
means by “ iSglviadm erythieaP There is a well-known genus, Ehythacus, 
established by Cuvier, of which the robin red-breast, of Europe {E. ruheoula)^ 
is the tyi)e, but the New Zealand robin belongs to a dilferent generic group. 


AaT, IV . — Notice of a Species of Megapode, io the Auckland MiLsevm, 
By Waj.ter Bullkr, F.L.S. 

[Rtad before the WeUmgtofn. PhUosophical Society ^ 0ct6t>er 22, 1870.] 

In a letter to the 76w, dated 7th March, 1869, Captain Hutton, writing from 
Auckland, says, — “ Wo have also in the Museum what is prol)ably a new 
species of Megapode^ from NiiijTo, one of the Friendly Gimip.’’ 

On making an examination of this bird, I was inclined to refer it to one of 
the si>ecies described in the Proceedings of the Zoological Society (November, 
1807), and in forwarding a description of the specimen to Pr. Finsch, of 
Bremen, I expressed that opinion. Dr. Finsch replies as follows : — ** I am 
not able to make out the Megapodius mentioned by Capbun Hutton, of which 
you kindly sent me a description. But if the name of the island, Nuijx), 
which I cannot find among the Friendly Group, is identical with Niafu or 
Niufu, the bird would be Megapodms PrUohardif described in our Ornithology 
of Centred Polynesia, p. 153. You do not mention the white on the longef 
ujn)er tail coverts ; otherwise the description agrees very well From Hapai, 
one of the Friendly Group, Mr. Gray named the Megapodius ButnoEyi, 
after an egg (1) received Uienoe. Megapodius senex and M. eremita, Hartl. 
(Proc. Z. S,, p. 830), from Pelew and Ebhiquier Islands, of which I described 
the types, are diffei’ent.” 

On referring to the description of M. Pritohcurdi, Gray, I find that mir bird 
is distinguishable not only by the total absence of white markings on the upper 
tail coverts, but by other slight diflerences in the coloration, which may here- 
after prove of speoiflo value. The former sj>ecies is thus characterised in 
Om. Centr. Polyn, (Finsch and Hartlaub) : — 

Ad^Alis, dorso medio tergoque rufesoente-bmnneiB ; capito, ooUo, inter- 
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Hcapulio, poctore epigastrioque sordide ardc-siaoo phiinW'is ; abdomine medio, 
criftBo et sub-caudaJibiia Hordido gi‘iH<‘o-flaveiitibii8 ; gulturc* cullocjxie hpursini 
plumosiB ; cauda rufesccate-bvuiiueo albo<iuo varia ; pedibus pallide rubeutibus ; 
rostro flavixlo, basi obacuriore. 

Long. c. lU"; m.str. 9"'; al. 7" 3'"; tjuu 1" 9"'. 

The following are xny descriptive notea referred to in I>r. FinscUV letter 

Megapodius ? Hab. Nuipo, one of the Friendly Islandy. Native 

name Mcdtm, 

The whole of the plumage dark cinereous or slaty-brown, inclining to grey 
on the abdomen and under tail coverts; and tinged with reddish-brown on the 
bock and on the upper surface of wings. The outonnost primary is dark 
brown ; the rest are abhy-grey with white shafts in theii* basal and middle 
portion, darkening into brown towanls the tips. Bill dark honi colour. Feet 
dark brown ; claws black, with horn-coloured exlges. Irides ? (bright rod in 
the stufied fi[)ecimen). 

Extreme length 11 J inches; wing from flexure 1^, tail ; tai*Rus 2; 
midtile too and claw 2 ; hind toe and claw 1 j ; bill along the ridge along 
the edge of lower mandible 1 inch. 

Plumage soft but compact. Wings short and rounded, indicating very 
feeble powers of flight. Legs strongly formed ; toes furnished with ample 
claws ; middle and outer nearly equal, inner \ inch shorter. 

It is worthy of remark that both Meyapodlm senex and if. eremita rest on 
the authority of a single example ; and in the absence of further specimens, 
the present biid would ap])ear to have at least Jiu equal claim to recognition as 
distinct. M, Buriiahyiy as we have already soon, rests only on the authority 
of an egg from Hapai, and does not admit of any desci iption, while M, Btairiy 
Gray, is not yet placed on the list of woll-detormincd species. 

If on further investigation the binl now under notice should prove to be 
new to science, it might appropriately be named Megapodim JJuttoni. 

An egg of this species, in the collection of the Auckland Museum, 
measures flinches in length by a diameter of 1 J. It is cream-coloured, of a 
regular elliptical form, and with a finely -granulate surface. 


Akt. y. — On Zosterops lateralis in New Zealand^ with an A ceount of its 
Migratiofis. By Waltek Bullei^, F.L.S., F.G.S., F.Il.O.S. 

(With Illustrations.) 

[Bead btfore the Wellington PMomphkal Socktijy NoveniJher 12, 1870.] 

Tub genus Zosterops comprises a rather numerous group of closely allied 
species, with a wide geographic distribution ; but, as a genus, it is somewhat 
isolated in its aflinities. Mr. Gould in placing it, veiy properly, next to Uie 
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A ustralian honey-eaters, ol^ei’ves, — ‘‘I have hcH‘n influenced hy their approxi- 
mation to these birds both in form and habits, and to which they exhibit a 
further degree of afiinity in the form and structure of their nests, but not in 
the colouring of their eggs, which are always blue.” But I would remark, that 
a stronger indication of this affinity than any mentioned by Mr. Gould, is to 
be found in the strict uro of the tongue, wliioh is slightly pencilled at the tip, 
and proclaims at once the rneliphagous habits of the group. 

Meraliei*fi of this genus are scattered through Southern Africa, India, 
Chinti, lUid Japan, but tlic species ai‘e most numerous in tlie sea-girt lands of 
Australasia and Polyiu'sia, wh(u*e each group of islands appears to have one 
or moi*o s}>ecies peculiar to itself. Mr. Gould records three well marked 
species fi*om Austnilia, two from Lord Howe’s Tsland, and two more fi'om 
Norfolk and I'hilJip Islands. lliere is one species {Zosteropa flavkeptt) 
peculiar to the Fiji Islands, another (Z. flavifron^) to the New Hebrides Group, 
and another iZ, compidllata) to the Ladrone or Marian Islands. Two species 
inhabit New Caledonia (Z. xarUhochroa and Z. yriaeomta) ; one (Z. cinerea) 
is recorded from the Cai'oline Group, and another {Z. indaiioptt) from the 
Xuoyalty Islands. 

The New Zealand representative of the genus has been pronounced by 
competent authority to be identical with Zosterops iMeraliSy Lath. (=ca?n4- 
lescemy Gould), an inhabitant of Tasmania, New South Wales, and South 
Australia. 

Genedc oliaracUra. — Bill modei'ate and slightly ciirved, with the culmen 
curved, and the sides compressed to the tip which is acute and emarginated ; 
the gonys long and slightly ascending ; the gape furnished with very short 
weak bristles ; the nostrils basal and placed in a broad groove, with the 
Oldening closed by a lunate scale. Wings moderate; with the first quill very 
small, and the fourth and fifth equal and longest. Tail moderate, broad and 
slightly emarginated in the middle. Tarsi rather longer than the middle toe, 
and covered in front with bimd scales. Toes rather long ; with’ the outer toe 
rather longer than the inner and unitwl at its base ; the hind toe long, strong 
and armed with a long curved claw. {G, i?. Gra/pJ) 

ZosTEKOPfl LATEKAUB, Latham. 

The Silver- eye. 

Tau-hou, Kauohi-mowhiti, Poporohe, and Iringatau, of the natives. 

Zo9terop8 oasndesceTitf Gould. — Ild, Bh Birds qf Auetraliaf Voh i, p. 687. 

Zosterop8 dormiiBf Vig. and Hors., in Linn, Tr(m8,y Vol. xv., p, 236; 

Gould, Bvrd8 of Aust/ralia^ FoL, Vol. iv., pL 81. 

Sjf/via UUeralis^ Lath. — Ind, Om, Supp,^ p. Iv. 

Certhia oemdesoenB^ Lath. — /rf., p. xxxviii 
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Cerikia Muia, Shaw. — Omi. Zool.^ Vol. viii., p. 244. 

PhUedovi cceruleu^^ Cuvier. 

Meliphaga cwnUeay StepL — Cont. of Sfuito'a Gen. Zool., Vol. xiv., p. 264. 

Sylvia cmrmloaay var. h. — Sevaina. Zool.y 111., 1st. ser., pi. 10. 

TiOaterops tenuiroati'Uy Could. — Proc. Z. S.y 1837, p. 76. 

The story of the irreguhir appearance of this little bird in New Zealand 
has for years post l>een a fruitful topic of discussion araong those who take an 
interest in our local natural histoiy . Whether it came over to us originally from 
Australia, or whether it is only a spocies from the extreme south of New Zea- 
land, which has of late years pei*ceptil>ly increased, and has inigitited northwards, 
is still a matter of conjecture. Tlie evidence which, with Dr. Hector^s assist- 
ance, I have l>eeu able to collect on this subject is somewhat conflicting, but I 
have myself arrived at the conclusion that the species, whether identical or not 
with the Australian bird which it closely i*esemble8, is in reality an indigenous 
one. The history of the H|>ecios, however, from a North Island point of view 
is very interesting and suggestive, It appeared on the north side of Cook's 
Strait, for the first time within the memory of the oldest native inhabitants, 
in the winter of 1856. In the early part of June of that year I first heard of its 
occurrence at Wnikanae, a native settlement on the west coast, about forty 
miles from Wellington. The native mailman brought in word that a now bird 
had been soon, and that it was a visitor from some other land. A week later 
he brought intelligence that large flocks had appeared, and that the “tau-hou” 
(stranger) swarmed in the brush-wood ne^r the coast ; reporting further that 
they seemed weary after their jounioy, and that the natives had caught many 
of them alive. Simultaneously with this intelligence, I observed a pair of them 
in a garden hedge, in Wellington, and a fortnight later they appeared in large 
numbers, frequenting the gardens and shrubberies both in and around the 
town. They were to bo seen daily in considerable flocks, hurrying forwards 
from tree to tree, and from one garden to another, with a continuous, noisy 
twitter. In the early morning, a flock of them might bo seen clustering 
together on the topmost twigs of a leafless willow, uttering short plaintive 
notes, and if disturbed, suddenly rising in the air and wheeling off with a 
oonfused and rapid twittering. When the flock hod disjiersed in the shinib- 
bery, I always observed that two or more birds remained os sentinels or call- 
birds, stationed on the highest twigs ; and that on the slightest alarm, the sharp 
signal note of these watchers would instantly bring the whole fraternity 
together. The number of individuals in a flock, at that time, never exceeded 
forty or fifty, but of late years the number has sensibly increased, it being a 
common thing now to see a hundred or more consorting together at one time, 
!Hey appeared to be uneasy during, or immediately preceding, a shower of rain, 
becoming more noisy and more restless in their movements. They proclaimed 
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themaelves a blessing by preying on and arresting the progress of that noxious 
aphis known as ** American blight ” {SMzoneura lanigera). 

They remained with us for three months, and then departed as suddenly as 
they had come. They left before the orchard fruits, of which they are also 
fond, had ripened, and having proved themselves real benefactors they earned 
the gratitude of the settlers, while ail the local newspapers sounded their well- 
deserved praises. 

During the two years that followed, the Zosterops was never hoard of again 
in any part of the North Island ; but in the winter of 1858 it again crossed 
the strait, and appeared in Wellington and its environs in greater numbers 
than before. During the four succeeding years it regularly wintered with us, 
recrossing the strait on the ap|>roach of spring. Since the year 1862, when it 
commenced to breed with us, it has been a permanent residemt in the North 
Island, and from that time it continued to advance northwards. Mr. Oolenso, 
of Napier, reports that it was first seen at Ahuriri in 1862. On his journey 
to Te Wairoa, in that year, he saw it at Aropauanui, and found its nest con- 
taining four fledgelings. The natives of that place told him that it was a new 
bird to them, they having first observed it there in the preceding year, 1861, 
The Hon. Major Atkinson, on the occasion of a visit, as Defence Minister, to 
the native tribes of the Upper Wanganui, in April, 1864, made enquiries on 
the subject, and was informed by tlie natives that the ZoBkrops had appeared 
in their district for the first time in 1863. 

As far as I can ascertain, they penetrated to Waikato in the following year, 
and pushed their way as far as Auckland in 1865. Captain Hutton reports 
that in the winter of 1867 they had spread all over the province, as far north 
as the Bay of Islands, and in 1868 he writes, — They are now in the most 
northeriy parts of this island,” That they have continued to move on still 
further northward would appear to be the case from the following intei'esting 
notes by Mr. G. B. Owen, communicated to me by Captain Hutton ; — “ On 
my passage from Tahiti to Auckland, per brig Rita,” about 300 miles north 
of the North Cape of New Zealand, I saw one morning several little birds 
flying about the ship. From their twittering and manner of flying I concluded 
that they were land birds, and they were cjosily caught. They were of a 
brownish grey and yellowish colour, with a little white mai’k round the eye, 
I saw several pass over the ship during the day, travelling northwards. 
1 arrived in Auckland a few days afterwards, on the 20th Hay, when the 
so-called Blight Birds appeared here in such numbers, and I at once recognised 
them as the same.” 

nds tendency of migration itarthwardM appears to me quite inconsistent 
with the idea of the species having come to ua from Australia, 

Now let us ascerU^iu something of its recorded history in the South 
ZshiUd Mr. Potts, a most careful and experienced observer, writes to me 
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“I first observed it (in Canterbui^) after some rough weather, July 28, 1856. 
I saw about half-a-dozen specimens, on some isolated black birch trees in the 
Bookwood Valley in the Malvern Hills.” In the Auckland Museum there is 
a specimen of this bird, sent from Nelson by Mr. St. John (an industrious bird 
collector), in 1856. The skin was labelleil “ stranger,” and in the letter accom- 
panying it, Mr. St. John states that these birds had made their fii’st apj)ear- 
anoe in Nelson that winter (the same in which they crossed to the North 
Island), and that ‘‘ no one, not oven the natives, had ever seen them before.” 

On a visit to Nelson in the winter of 1860, 1 saw numerous flights of them 
in the gardens and shrubberies. The I'esuJts of very careful enquiries on the 
spot satisfied me that since their first appearance there, in 1856, they had 
continued to visit Nelson every year, arriving at the commencement of winter, 
and vanishing on the approach of warmer days as suddenly as they had come. 
On every hand the settlers bore testimony to their good services in destroying 
the cabbage blight and other insect posts. 

Alroui the middle of June, 1861, I met with small flocks of this bird on 
the Canterbury Plains, evidently on their fwuwage northward. I first observed 
them in the low scrub on the broad shingle liods of the Rakaia, advancing in 
a very hurried manner, not high in the air, as migrations are usually perfonned, 
but close to the ground, and occasionally resting. But that this bird is 
capable of protracted flight m evidoncoil by the form of its wings, which are 
of the lengthened, acuminate character, common to most birds of passage. 

During a visit to Dunedin, in the summer of 1860, the Rev, Mr. Stack 
observed numerous flocks in the gardens and thickets in the environs of the 
town. At this season they had disappeared from the Province of Canterbury 
and all the country further north. In the following summer (1861), I met 
with numerous stragglers in the northern parts of the Canterbury Province, and 
I understand from Mr, Potts, that since that time it has been a permanent 
resident there, increasing in numbers every year. 

Mr. Buchanan, of the Geologioal Survey Department, informs me that he 
observed the ^osterope at Otago, on his first arrival there in 1851, five years 
previous to its appoarance in the North Island ; and the following extracts 
from letters, communicated to me by Dr. Hector, go still further to prove that 
ibe species is an indigenous one tliero, and is only new to the country lying 
further north. 

Mr. Newton Watt, R.M., of Campbell Town (Southland), writes as 
folios^ : — Paitu, a <diief here, and I believe the oldest man in the tribe, 
says it was always here. Howell says that he first noticed them on the west 
coast, about Milford Sound, in the year 1832, in flocks of thirty or forty, but 
never noticed them here (Riverton) till about 1863, when he saw them inland 
and in smaller flooka On my way back from Riverton, t was mentioning it at 
the CStib at Invercargill^ and a gentleman present told me he had first noticed 
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them, about eighty miles inland, about the year 1861, and that his attention 
was first called to them fiom the circumstance that they were gi-egarious, — a 
habit not common with New Zealand birds. At Csunpboll Town it appeared 
to be more scarce, being seen only in small flocks, varying in number firom six 
to twelve. ^ ^ * In 1866 my sons noticed numbera of them among my 
cabbages, and observed that the cats caught many of them ; and further, that 
whilst my cabbages in the three preceding years wore infested with blight, in 
that year there was little or no blight upon them till vety late in the season. 
They appear to migrate from this in the winter, or at any rate to l>e scarce,^* 

Mr. James P. Maitland, R.M., of Molyneux, writes: — ^*From what I 
hear from old settlers of seventeen or eighteen years standing — whom I can 
trust as men of observation — am convinced we have had the birds here for 
that time at any rate, although all agree that they have become much more 
numerous everywhere during the lost seven years; and this year (1867) in 
particular, I observe them in larger flocks than ever. I confess I do not 
recollect noticing the bird until about six years ago ; but the smallness of their 
number at that time, and tlie smallness of the bird itself, may easily account 
for its being luinotioed in the bush. The gardens seem to l>e the great attraction 
here, and they are the best hands I know at picking a cherry or plum stone clean !** 

All my own personal enquiries at Otago, during my first visit tliere in 
February, 1865, led me to the same conclusion. 

In the selection of its breeding home, this bird has manifested with us the 
same erratic tendencies : thus, for the first three or four years after its perma- 
nent location in the North Island, it wintered in the low lands and tire districts 
bordering on the sea coast, and retired in summer to the higher forest lands of 
the interior to breed and roar its young. In the summer of 1 865, a few 
stragglers were observed to remain behind all through the season, and in the 
following year they sojourned in flocks and freely built their nests in our shrub- 
beries and thickets, and even among the stunted fern and tea-tree 
near the sea shore. From that time to the present it has ranked as one of our 
commonest birds all the year round ; and, what is even more remarkahJe, it 
has very perceptibly increased in numbers, while most of our other insectivo- 
rous birds are rapidly declining and threaten ere long to be extinct 

To the philosophical naturalist the history of the ZoBHrops in New Zealand 
is pregnant with interest, and I feel that no apology is needed for my having 
thus minutely recorded it 

A specimen which I gave to the Bev. R Taylov, and forwarded by h™ 
to the British Museum, was identified by Dr. J. E. Gray as ZoaterojpB darBoliB* 
A notice thereof appeared in the AnneUs N(Uwral History^ and in other 
scientific papers, and the supposed miction of the species from Austtfalia to 
New Zealand excited considerable interest ZotAer^pB doTBoUB is found to be 
identical with Z. Latham, and Mr, Gould's Z, ea^ndetemB is merely a 
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synonyme of the same B|)6oies. The last uameil writer informs uh that this 
bird is statioiiary in all parts of Tasmania, New South Wales, and South 
Australia, where it is not only to be met with in the forests and thickets, but 
also in nearly eveiy garden.” Dr. Finsch, of Bremen, to whom specimens of 
the New Zealand bird were forwarded by Dr. llaast, pronounced it Zonierops 
laUrcdis^ Lath. ; while Mr. Waterhouse, of the South Australian Museum, to 
whom Dr, Hector forwai'dod examples for examination, considers it distinct 
from the Australian species ‘^although much resembling it.” 

The natives distinguish the bird as Tau-hou (which means “ a stranger ”), 
or Kanohi-mowhiti, which may be interpreted spectacle-eye or ring-f^ye. It is 
also called Poporoho and Iringatau, names suggested by its accidental or 
periodical occurrence. 

By the settlers it has been variously designated as Ring-eye, Wax-eye, 
White*eye or Bilvor-eye, in allusion to the beautiful circlet of satiny-white 
featliers which surro\mds the eyes ; and quite as commonly the ‘^Blight Bird,” 
or “ Winter-migrant.” 

I have frequently watched the habits of this little bird, and with much 
interest. As already stated it is gi’cgarious, flying and consorting in flocks, 
except in the breeding season, when they are to be observed singly or in pairs. 
As soon as a flock of them alights on a tree, br dump of brush-wood, they 
immediately disj>erse in quest of food ; and on a cautious approach, may be 
seen prosecuting a very diligent search among the leaves and flowers, and in 
the crevices of the bark, for tlie small insects and aphides on whiah they 
principally subsist. 1 have opened many specimens, at all seasons, and I have 
invariably found their stomachs crammed witli minute insects and their larvce. 
In some I have found the lai'ge pulpy scale insect {Cocma sp.), of a dull green 
colour, which is commonly found adhering to the leaves of the ramarama 
{Myrtus huUaia) \ alfjo small caterpillars, grasshoppers, and coleoptera, and 
occasionally the small fruity seeds of Ruhm ausfralu and other native plants. 
In our orchards and gardens it regales itself freely on plums, cherries, 
figs, gooseberries, and other soft fruits, but it far more than compensates fur 
this potty pilfering, by the wholesale war it carries on against the various 
species of insects that afflict our fruit trees and vegetables. It feeds on that 
disgusting little aphis known as American Blight, which so rapidly covers 
witii a fatal cloak of white the stems and branches of our best apple trees ; it 
clears our early cabbages of a pestilent little insect that, left unchecked, would 
utterly destroy the crop ; it visits our gardens and devours another swarming 
parasite that covers our roses and other flowering plants ; to say nothing of its 
general services as an insectivoronB bird. Surely in return for these important 
benefltS) to both orchard and garden, the flocks of Zoaierops may justly be held 
entitled to an occasional feed of cherries, or to a small tithe of the ripe fruits 
which th^ have done so mach to defend and cherish ! 
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Tbia bird emits a soft plaintive cry, repeated at short intervals ; but on the 
wing, and especially when consorting in a flock, it utters a rapid twitteidng 
note. During the breeding season the male indulges in a low musical strain 
of exquisite sweetness, but very subdued, as if singing to himself or performing 
for the exclusive benefit of his partner. This song is something like the sub* 
duod strain of the Korimako {Anthornia mplanura)^ but much softer, 

If shot at and wounded it grmoralJy manages to escape capture by scrambling 
nimbly off into the thicket, hiding itiself and remaining poifeotly silent till the 
danger has passed. 

Eloquent attemi)t8 have been made to keep it caged, but, although it will 
readily feed, 1 have never known it survive confinement many weeks. 

Mr. Coienso ob8er\(=« that “ when they retire to roost tb^ sleep in pairs, 
cuddling quite close together like love-parrots ; and before they fold their heads 
under their wings they bill and preen each other’s head and neck most lovingly, 
uttering at the same time a gentle twittering note.” 

Mr. Potts informs me that, in Canterbury, this species begins nesting early 
in October. In one instance, within his own observation, the birds commenced 
incubation on October 16, tlie young were hatched on October 26, and left the 
nest on November 4. In the North Island the breeding season is somewhat 
later. As late as the 24th of Deoembar I mot with a nest in the Taupo-Patea 
country, containing two perfectly f^h eggs. 

The nest is a slight, oup-ahaped structure, with a rather large cavity for 
the sise of the bird, and is generally found suspended by aide fastenings to 
hanging vines, or to the slender twigs of Leptoapemiumy Olaariay and other 
shrubs, and sometimes to the common fern (FterU aquilina)* The eggs are 
generally three in number (sometimes four), ovoioonical in form, and of a 
beautiful, uniform pale blue colour. 

Nests of this species exliibit some variety, both as to structure and the 
materials of which they are composed. Of three specimens now beforp me, 
one is of slight construction and shallow in its cavity, composed externally of 
green coloured lichen, spiders’ nests, the downy seed>vesaeb of the pikiarero 
(flowering clematis) and a few dry leaves ; lined internally with long horse- 
hadr disposed in a circular form. Another is of smaller size, more compact, 
composed externally of crisp, dry moss, and internally of grass bents with 
a few long hairs interlaced ; while the third has the exterior walls constructed 
entirely of spiders’ nests and stiff fibrous mosses, the former predominatiiig, 
and the interior lining composed wholly of long horse-b^ir, 

A specimen which I found suspended in a dump of creeping kohia 
teiafidm) was composed externally of the pale green and rust- 
coloured lichen so abundant on the branches of dead timb^^ intermixed with 
spiders’ webs, and lined inside with dry fibrous grasses, the whole being laced 
together with hair, the long straggling ends of wMch projected fiom every part 
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of the neat ; and another vhich waa obtained from the low brush-wood bor- 
dering on the sea shore was built of sheep’s wool, spiders’ nests, pellets of cow- 
hair, and fine seaweed, firmly bound together with long throad-liko fibres, 
apparently the rootlets of some aquatic plant, and lined internally with fine 
grass bents and soft feathers. Sometimes the nest is constructed wholly of 
bents and dry grass. 

Adult. — Crown, sides of the head, nape, upper surface of wings, uropygium 
and upper tail coverts bright yellowisli olive ; back and scapularies cinereous 
tinged with green ; eyes surrounded by a narrow circlet of silvery white 
feathers, with a line of black in front and below. Throat, foreneck, and bi'eost 
greyish white, tinged more or less with yellow towards the angle of the lower 
mandible ; abdomen and under tail coverts fulvous white \ sides pale chocolate 
brown. Quills and tail feathera dusky brown, margined with yellowish olive ; 
lining of wings white, the edges fcingtjd with yellow. Bill dark brown ; under 
mandible wliitish at tbe Imse. Irides, tarsi, and toes light brown. 

Length 5 inches j extent of wings ; wing from flexure ; tail 2 ; 
tarsus I ; middle toe and claw Q-lGths ; hind toe and claw J \ bill along the 
ridge f , along the edge of lower mandible J. 

Young . — A young bird of this species brought to me on the 28th Decem- 
ber hod the colours paler than in the adult ; the throat and breast pole cinereous 
grey ; sides fulvous brown ; the white eye circlet absent, the orbits being still 
destitute of feathers ; tarsi and toes light flesh colour ; bill pale brown ; 
riotal membrane yellow.^ 

The oharaotors given above as diagnostic of the genus Zonterops (Vigors 
and Horsfiold) are taken from Gray’s G&nera of Birds. I have discovered, 
however, that the present S[>ecie8 is in some respects aberrant from the type, 
and that Mr, Gray's generic characters are not sufficiently comprehensive. 

The typical Zoster opa has the wing moderate, the first quill very small and 
the fourth and fifth equal and longest ; whereas the species under consideration 
has the wings long and pointed, the first quill only one-sixteenth of an inch 
shorter than the second, which is equal to the third, the fourth being scarcely 
shorter and tbe rest rapidly graduated. Moreover, the bill whicii is slightly 
curved in the typical species, is straight and acuminate in Zoaterops lateralis. 

31)686 modifications of form, which will be at once apparent on reference 
to the accompanying figures (Plate III.), may, I think, be considered of 
ittb-generio importance. At any rate, tbe peculiar adaptation of the wing in 
our bird to its migratory habits of Ufa is deserving of special notice. 

* Since the above paper was written, Arohdescon Stock, who, ae the author well 
rememhem, took a lively interest In the Zoat4!Top% on its first arrival in 1856, has 
immiked the following interesting note:—- saw on Friday last, November 11, at 
Wilkinson’e tea gardens {Wellington), what appeared to be a new variety of the Blight 
Bird. The white oirde around the eye was not so dutinot } and the head and throat 
were orange coloured. ” 
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Art* VI , — On the Structure and IlahUa of the Huia (Iloteralocha Gouldi). 

By Walter Buller, F.L.S., F.G.S* 

(With Illustrations.) 

Itfifore the Wellington Philosophical Society ^ NovenilniT 12, 1870.] 

An article in Natu/re ( J une 23) bearing the initials of a well-known naturalist, 
notices the arrival of a living example of the Huia {Ihteralocha Gouldi) at 
the Zoological Society’s Gardens, London. The spocimen was a male biinl, and 
the wnter in dosenbing the f>6culiajity in the foim of the bill that distin- 
guishes it from thc» female, observes, — “ Such a divergence in the structure of 
the beak of the two sexes is very uncommon, and scarcely to bo paralleled in 
the class of Birds, It is difficult to guess at the reason of it, or to explain it 
on Darwinian or any other principles.” 

Although Dr. Hector, with his usual good fortune, has succeeded in getting 
a fine series of specimens for the Colonial Museum, this bird undoubtedly 
ranks as one of our mrest and most valuable species. Erelong it will exist 
only in our museums and other collections, and, for the sake of science, it is 
important that everytlnng connected with its natural history should be faith- 
fully recorded and preserved In the absence of any published account of its 
habits, beyond mere fragmentary notices, I have thought the subject of suffidont 
interest to justify my placing l^efore the Society the following complete account 
of all that I have been able to ascertiun resi>ecting it. The peculiar habits of 
feeding, which I have desenbed from actual observation, furnish to my own 
mind a sufiident reason ” for the different development of the mandibles in 
the two sexes, and may, I think, be accepted as a satisfactory solution of the 
problem. 

Before proceeding to speak of the bird itself, I would remark on the very 
restricted character of its habitat. It is confined within narrow geographical 
boundaries, being met with only in the Euabine, Tazurua, and Eimutaka 
mountain ranges, with their divergent spurs, and in the intervening wooded 
valleys. It is occasionally found in the Fagui forests of the Wairarapa Valley, 
and in the rugged coiuitry stretching to the westward of the Euahine Eange, 
but it seldom wanders far from its mountain haunts. I have been osstimi of 
its occurrence in the wooded country near Massacre Bay (Province of Kelson), 
but I liave not boon able to obtain any satisfactory evidence on this point. It is 
worthy of remark that the natives, who prize the bird very highly for its tall 
feathers (which are used as a badge of mourning), state that, unlike other 
species which have of late years dimmisbed and become more confined in their 
range, the Huia was, from rime immex^orial, limited in its distribution to the 
district I have indicated. 

My first specimen of this singular bird (an adult female) was obtained in 
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1855, from the Wainuiomata Hills, a contimiation of tlie Rimutaka Range, 
bounding tho Wellington Harbour on the northern sidei** — the same locality 
from wljich Dr. Dieffenbach, nearly twenty years before, received the examples 
figured by Mr. Gould in his magnificent work on the Birds of Australia. 
I have since obtained many fine specimens, and in tho summer of 186i, I 
succeeded in getting a ]mir of live ones. They were caught by a native in the 
ranges, and brought down to Manawatu, a distance of more than fifty miles, 
on horseback. The owner refused to take money for them, but 1 negotiated 
an exchange for a Valuable gretmsioiie. T kept these birds for more tlian a 
year, waiting a favoumlde opportunity of forwarding them to the Zoological 
Hociety of London. Tlirough tlie carelessness, however, of a servant, tlie male 
bird was accidentally killed, and the other manifesting the utmost distress, 
pined for her mate and died ton days afterwards. 

Tho readiness with which these birds adapted themselves to a condition of 
captivity was very remarkable. Within a few days after their capture they 
had become poiToctly tame, and did not appear to feel in any degi*ee the 
restraint ot confinement, for, althougli the window of the apartment in whicli 
tiny wen* kept was thrown open and replaced by thin wire netting, I never 
Saw thfuu make any attempt to reg/iin their liberty. Tt is well known, how- 
ever, that birds of different sjiecit's differ widely in natur.il disposition and 
temper. The captive eagle fiots in his sulky piido, the bittern refus(‘s food and 
dies untainablc^he fluttering little humming bird beats itself to death against 
the tiny bars of its piison in its futile effoitsto escape, and many speci<‘s that 
appear to submit readily to their changed condition of life, ultimately pine, 
sicken, and die. There arc other species again which cheerfully adapt them- 
se]v(\s to their new life, although caged at matin ity, and seem to thrive fully 
as well under coiifincrnent as in a state of rmiuro. Parrots, for example, are 
easily tamed, and I have met with numerous instances of their voluntaiy 
retuna after having rrgjiined their liberty. Tliis tamability of character was 
exemjdified to perfection in the Huias. 

They were fully adult birds, and were caught in the following simple manner. 
Attracting the birds by an imitation of their cry to the place whci'c he lay 
concealed, the native, with the aid of a long rod, slipped a running knot over 
the head of the female and secured her. The male, emboldened by the loss of 
his mate, sutFerod himself to bo easily caught in tho same manner. On 
receiving these birds I set them free in a well-lined and properly ventilated 
room, measuring about six feet by eight feet. They appeared to bo stiff after 
their severe jolt on horseback, and after feeding fwly on the huhu grub, a pot 
of which the native Had brought with them, they retired to one of the perches 
I had set up for them, and cuddled together for the night. 

In the morning I found them somewhat recruited, feeding with avidity, 
sipping water from a dish, and flitting about in a very active manner. It was 

£ 
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a^nuBiug to note their treatment of the huhu. This grub^ the larva of a large 
nocturnal beetle retictUaris), 'which constitutes their principal food, 

infests all decayed timber, attaining at maturity the size of a man’s little finger. 
Like all grubs of its kind, it is furnished with a hard head and horny mandibles. 
On ofiering one of those to the Huia, he would seize it in the middle and, at once 
transferring it to his perch and phicing one foot firmly upon it, he would tear off 
the hard parts, then throwing the grub upwards to secui*© it lengthwise in his bill, 
would, swallow it whola For the first few days these buxls were compara- 
tively quiet, remaining stationary on thoir perch as soon as their hunger was 
appeased. But they afterwards became more lively and active, indulging in 
play with each other and seldom remaining more than a few moments in one 
position. I sent to the woods for a small branched tree, and placed it in the 
centre of the room, the floor of which was spread with sand and gravel. It 
was most intcTesting to watch these graceful birds hopping from branch to 
branch, occtisiomilly spreading tlie tail into a broad fan, displaying themselves 
in a variety of natural attitudes and then meeting to caress each other with 
their ivory bills, utteiing at the same time a low aflectionate twitter. They 
generally moved along the branches by a succession of light hops after the 
manner of the kokako {Calf amt cincrea)f and they often descended to the floor 
where their mode of progression was the same. They seemed never to tire of 
probing and chiselling with their beaka Having discovered that the canvas 
lining of the room 'was pervious, they were incessantly 5|||isroing it, and 
tearing ofT large strips of paper till, in the course of a few days, the walls were 
completely defaced. 

But what interested me most of all was the manner in which the 
birds assisted each other in their search for food, because it appeared 
to exphiin the use, in the economy of nature, of the differently formed bills in 
the two sexes. To divert the binls I introduced a log of decayed wood 
infested with the huhu grub. They at once attacked it, carefully probing the 
softer parts with their bills, and then vigorously assailing them, scooping oat 
the decayed wood till the larva or pupa was visible, when it was cai^efiiUy 
drawn from its cell, treated in the way described above, and then swallowed. 
The very different development of the mandibles in the two sexes enabled them 
to perform separate offices. The male always attacked the more decayed 
portions of the wood, chiselling out his prey after the manner of some wood^ 
peckers, while the female probed with her long plient bill the other cells, where 
the hardness of tlie surrounding parts resisted tlie chisel of her mate. Some-* 
times I observed tlie male remove the decayed portion without being able 
to reach the grub, when the female would at once come to his aid, and aooom* 
plish with her long slender bill what he Jiad failed to do. I noticed, however, 
that the female always appropriated to her own use the morsels thus obtained. 
For some days they refused to eat anything but huhu, but by degrees they 
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yielded to a change of food, and at length would eat cooked potato and raw 
meat minced up in small j icc38. They were kej)t siij^plie^with a dish of fiesh 
water, but seldom washed themselves although often i-epairing to the vessel to 
drink. Their ordinary call was a soft and clear whistle, at first |n*olonged, 
then short and quickly I'epeatod, both birds joining in it. When excited or 
hungry they raised tlieir whistling note to a high pitch ; at other times it was 
softly modulated, with variations, or changed into a low chuckling note. 
Sometimes tlieir cry resembled the whining of young puppies so exactly as 
almost to defy dotoclion. 

Dr. Dieffenbach, in forwarding bis specimens of the lluia to Mr. Gould, 
in 183G, wrote,— “These fine birds can only be obtained with the help of a 
native, who calls them with n shrill and long continued wliistle rosombling the 
sound of the native name of the species. After an extensive journey in the 
hilly forest in search of them, I had at last the ple/usure of seeing four alight 
on the lower benches of the trees near which the native accompanying me 
stood. They came quick as lightning, descending from branch to branch, 
spreading out the tail and throwing up tlm wings.” I have had only a single 
opportunity of observing this species in its native haunts, and I was stnick 
by the same jieeuliai ities in its manners and general demeanour. Tu the 
summer of 18C7, accompanied by a friend and two natives, I made an expe- 
dition into the Rualiiue Kanges in seal'd! of novelties. After a tramp on foot 
of nearly twei)il||tenilea, through a densely wooded country, we were rewarded 
by finding the Huia. We were climbing lihe side of a steep acclivity, and 
hod halted to dig specimens of the curious vegetating caterpillar {Sphitria 
Mobertm), which was abundant there. While thus engaged, w^e hoard the 
soft flute note of the Huia in the wooded gully far beneath us. One of our 
native companions at once imitated the call, and in a few seconds a pair of 
beautiful Huias, male and female, appeared in the branches near us. Tliey 
remained gazing at us only a few instants, and then started oflf up the side of 
the hill, moving by a succession of hops, often along the ground, the male 
generally leading. Waiting till he could get both birds in a line, my friend 
at length pulled trigger, but the cap snapped and the Huias instantly disap- 
peared down the wooded ravine. Then followed a chevy of some three miles, 
down the mountain side and up its rugged ravines. Once more, owing to the 
dampneM of the weather, the cap snapped and the birds were Anally lost sight 
of, I observed that their mode of progression was similar to that of the 
kokako, but far more rapid. While in motion they kept near each other 
imd ottered constantly a soft twitter. The toil was often partially spread, 
while the bright orange lappets were usually compressed under the rami of the 
lower jaw. 

We Oamped that night near the bed of a mountain rivulet, in a deep 
Wooded ravine, and soon after dawn we again heard the rich notes of a Huia. 
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Failing to allure him by an imitation of the oall, although he fluently 
anawei^d it, we oro^d to the other side of the gully, and climbed the hill to 
a clump of toll rimu trees {Dacrydium cupreeainum)^ where we found him. He 
was perched on the high limb of a rimu, chiselling it with his jwwerful beak, and 
tearing otf hxrgp pieces of bark, doubtless in soai’ch of insects, and it was the 
falling of those fragments that guided us to the spot, and enabled us to find 
him. This solitary bird, which proved to bo an old male, had frequented this 
neighbourhood, as we were informed by the natives, for several years, his notes 
being familiar to the people who passed to and fro along the Otairi track, 
leading to Taupo. On asking a native how the Huia coutiived to extract 
tbo huhu from the decayed timber, he replied, *‘by digging with his pick*axe’' — 
an expression which I found to be truthfully d(iScriptivo of the operation ; and 
on dissecting this specimen I found an extraordinary development of the 
requisite muscles. The skin was very tough, indicating probaVdy extreme age. 
The stomach contained numerous remains of coleopterous insects, of the kind 
usually found under the bark of trees, also one or two caterpillars. In tha 
stomach of another, I onoe discovered seeds of the Linau {Elceocarpus dentatuB) 
and the remains of a small earth grub. Dr. Dioffenbach states that in the 
stomachs of his specimens he found hinau berries, together with dipteroua 
and coleopterous insects. 

Of the nidification of the Huia nothing is at present known, I have been 
assured, however, by a native, that he once found the nest of Jpiis bird in the 
cavity of a tree, that it contained two young birds, a male and a female, and 
that they differed from tbe adults in having the wattles flesh-white instead of 
orange. 

Mr. Gould, who was tbe first to oharacteriaso the genus (Pm. ZooL Soc., 
Part iv,, p. 144), was deceived by the great difference in the form of the bill, 
and treated the sexes os distinct species, naming them respectively E^eonxorp^ia 
crasairoatrls and JV, acutiroatrlgf — a very natural mistake, “ many genera even,’* 
as Mr. Gould observes, “ having been founded upon more trivial differences of 
character.” Mr. G. li. Gray having determined their identity, proposed to 
substitute the 8i)ecific name of Neomorpha OovJdif in compliment to the original 
desoriber. The generic term has since been changed to Setemlocha^ and the 
Huia continues to be the sole representative of this anomalous genus. 

Tbe head of the female as figured in Nature (coufesaodly only a copy), iji 
quite out of all natural proportion to that of the male, and is apt to give a 
false idea of its relative siase and thickness. 

In the generality of specimens, and in the published drawings that have 
hitherto appeared, the bill is of a yellowish horn colour, but this instead of 
being natural is caused by the decomposition of the animal matter inside* 
I luive succeeded in retaining the ivory whiteness of the bill, in preserved 
spedmens, by treating them after the manner recommended by Waterton for 



29 


preserving the bill of the Americau toucan (see Watiderm^s^ p, 103), that is to 
say, by removing with a sharji scalpel the whole of the inner substance, leaving 
nothing but the outer shell, which then retains its original appeai’anoe. The 
process is a tedious one, but the result amply repays the trouble. 

The sexes are alike in plumage, and dilFer very slightly in size. The whole 
of the plumage is black, with a gi*een metallic gloss ; the tail with a broad 
terminal band of white. Bill ivory white, darkening to bluish gi'ey at the 
base. Wattles large, rounded, and of a rich orange colour in the living birds. 
Legs and foot bluish grey ; claws light horn colour. 

In some examples tlie white at the end of the tail is tinged more or less 
with rufous, while in others the under tail coverts also are tipped with white. 

MaJe . — Length 18| inches; extent of wings 22 J ; wing from flexure 8 ; 
tail ; bill along the ridge 2^, along the edge of lower mandible 2J ; tarsus 3 ; 
middle toe and claw 2J ; hind toe and claw 2. 

Femala . — Length 19^ inches ; extent of wings 21 ; wing from flexure ; 
tail 7^ ; bill along tbe ridge 4, along the edge of lower mandible 4J ; tai’sus 3 ; 
middle toe and claw 2^ ; hind toe and claw 1 J. 

Figures 1 and 2 (Plate lY.) i*opresent the heads of the male and female which 
I hod in my possession alive, and will give an accurate idea of the divergence of 
sexual chameter treated of above. Figure 3 represents a more highly curved form 
of the bill than usually mot with, and is taken from the dried head of a ITuia 
given to me, many years ago, by a native who was wearing it as an ear 
ornament 


Art. VII. — On the Katlpo, or Venomom Sjykler of New Zealand, 

By Walter Buller, F.L.S., F.G.S. 

{Read hejore the WdllngUm Philosophical Society ^ November 12, 1870.] 

So little appears to be known of the natural history of the Katipo, or 
VenomouB Spider of New Zealand, that I have deemed the following obaervs^- 
tions on its I'ange and habits of sufficient interest to warrant my placing 
them before tlie Society. 

The first scientific notice^ so far as I am aware, of the existence of a 
poisonous spider in this country, was furnished by Dr. Ralph, formerly of 
Wellington, in a communication to the Linneon Society, in 1836. (See Journal^ 
pTOC, Lm* 8oo,f VoL I, Zool., 18^6, p. l~2.) Dr. Ralph’s paper contained a 
divert description of the full-grown spider, observations on its nesting habits, 
and on account of experiments whioli he had made in order to test the 
potency of its venom. 

The native name, Katipo, signifies night-stinger,” (being derived from 
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two words, kakatiy to sting, and po, the night,) and although more strictly 
applicable to tiie venomous spider, is often used to denote a wasp or other 
stinging insect. 

The exact range of this spider — interesting as being the only poisonous 
vennin in !N ew Zealand — cannot yet be accurately detennined ; but it appears 
to be rather local in its distribution, while its habitat is stiictly confined to the 
sand-hills skirting the sou shore. Along the coast from Wainui to Waikanae 
(on the north side of Cook’s Strait), it is excessively abunebmt. From Wai- 
kanae to Horowhenna it is compamtively scarce ; but at the latter place, and 
for a few miles further north, it is said to Iks abundant. At Manawatu, and 
thence along the coast for twenty or thirty miles, it is very rare. At the 
mouth of the Wangjinui River, again, it is very abund»iiit, and a story is still 
current among the natives of the district al)out a fisliing party, all of whom 
were bitten by tliis dreaded spider, and, in two cases, with fatal results. I was 
assured by Matenc To Whiwhi, of Otaki, that in former times a war party to 
which he belonged, on camping for the night near the mouth of the Wanganui 
River, had no less than ten men bitten before moiming, some of whom suffered 
very severely. The Rev. Mr. Btannard infonns me that lie found the Katipo 
very plentiful, a few years ago, on the sea coast between Waitotara and Pateo. 
On some parts of the Taranaki coast it is known to bo very abundant. It is 
plentiful near the mouth of the Mokau River, but becomes scarcer as we go 
further north. It occurs, more or less abundantly, on the shoji^ of the Bay of 
Plenty, but never beyond the littoral ssono of sand dunes. It is also found, 
but less numerously, on the east coast of the Wellington Province. Major 
Heaphy obtained a specimen at Massacre Bay, near Nelson, in the South 
Island. 

Tlie notices of the Klatipo which have hitherto been published contain 
many inaccuracies of description. In a very interesting paper communicated 
to the Auckland Institute, by Dr, Wright {Tra/Mcwtioruiy 1869, p. 81), the 
sea-shoro Kati |)0 is described as having a dark glossy body with a marked 
red spot on the back.” The Rev. R. Taylor, in his Leaf of the Nalwral History 
of New Zeedandy wiitcs thus : — <‘The Katipo — venomous spider — one kindred, 
and one black with a red spot upon its back.” Major Heaphy expresses his 
doubts as to the existence of a red Katipo, as described by Mr. Taylor. 
(TramaeiionSy 1869, p. 83.) Dr. Thompson, in his Story of Nm Zealand^ 
says that there are two poisonous spiders — the one found in the dry sea sand, 
having a bright I'ed spot on its dark back, the other, found inland, being of a 
yellow colour.” (p. 30.) Aocoixling to another account, the inland Katipo has 
a round black and shining body but without the spot” In his recent work» 
New Zealmd and its InhaUtantSy Mr. Taylor describes the Katipo as **a bladk 
spider very delicately formed, with a red cross on its back, surrounded with 
white spots; the female being entirely black,” Dr, Hoohstetter, who had 
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never actually seen the Katipo, describes it more cori’ectly as ** a small black 
spider with a rtd BPrip^ on its back.” Dr. Ralph, in the paper already referred 
to, mentions that this spider presents a very different appearance at different 
periods of its age, but ho does not attempt to deBcnl)e these progressive changes 
towards maturity. Having recently, tlu‘ough the kind assistance of Mr. Knocks, 
of Otaki, obtained a fine collection of live Katipos, in every stage of growth, 
together with their cocoons or nests, 1 am enabled to place before the Society 
a moi^ detidled description of the species than has ever yet appoait'd. 

There is a small extent of sand-hills near Waikanae, on the west coast, 
noted among the natives for the ahundonoe of KatijK). A settler residing 
there, named Jenkins, assured me that he could without difficulty ‘‘fill a quart 
measure in less than a day.” In 1857, T collected in that loctility a consider- 
able number of them, and kept them alive for several weeks in order to study 
their habits. And I may here mention a circumstance illustrative of the 
wonderful tenacity of life possessed by some of the Arachnida. I shut up a 
full-grown Katipo in a chemist’s chip-box, on the 11th May, and placing it 
among other objects in my cabinet, it was overlooked and forgotten. I conse- 
quently did not open the chip-box again until the 8th October following, when 
1 found the spider alive and active, and apparently none the worse for five 
months’ fasting I As, howe^’iir, in other instances 1 have known them perish 
at the end of a week for want of food, I am inclined to consider the above case 
corroborative of the Native account, that on the approach of cold weather the 
Katipo I’etires to a cell underground, and passes the winter in a torpid state, 
and that in this condition it may be handled with j)ei*feci impunity. 

Mr. Taylor, in the published account already noticed, states that ‘‘the 
Katqx) does not moke any web,” but this is a mistake, for on examining its 
haunts, it will often l»o found occupying a thick domed web, and on being 
captured, it may be observed spinning a fine thread of gossamer. This 
venomous spider may sometimes be found on the leaves of the pouaka, and 
occasionally in the cro vices of diift timber lying high and dry on the sea beach ; 
but its favourite resort is under the tufts of pingao {Desmoachoinua apiralis)^ 
which grows in abundance on the sand dunes near the coast. On moving 
aside the long, overlapping leaves, the white web of the spider may be seen 
attached to the roots of the plant, and within or around it two or more of the 
venomous Katipo, the bright stiii>e on the back contmsting strongly with the 
black of the other ports. 

The Rev. Mf. Chapman records a case in which the bite of this spider 
proved fatal to a girl who was bitten in the region of the abdomen ; and he 
mentions another case, of an English lad who was bitten on the fleshy part of 
the thigli, and was thi’ee months before he rallied, and probably another three 
befoi*e lie fully recovered,” (See TmnmcHons, 1869, p. 82,) The natives on 
the west coast have assured me that among them, children have frequently 
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died fix)m the effects of tlie bite. But in the generality of cases, and especially 
if the usual remedies are applied, the poisonous effects of the bite pass away 
in a few days, causing however much pain and lassitude wlule they last. The 
natives have several modes of tjmting a subject, recently bitten, the roost 
effectual one being to scarify the part and to bathe the patient in hot water. 
Another I'oroedy in repute among them is to anoint the part affected with 
kohnoaiy or I'od ochre. This has the effect of reducing the swelling which 
almost immediately follows the bite, and alleviating the pain ; and if the 
subject be robust and healthy no further inconvenience is likely to ensue. But 
if no such remedial measures are adopted, and the bite is neglected, very serious 
conscHiue rices may follow. According to the natives, the common symptoms 
are an aching pain in the part bitten, which soon becomes much swollen and 
inflamed ; then a copious sweat, and a feeling of intense languor and depres- 
sion of spirits. If not checked, this is followed by a convulsive contraction of 
the limbs, and the cose then assumes a dangerous phase. 

During my residence at Manawatu, some years ago, the natives brought 
me word that a woman had been bitten by a Katijx). I at once placed the 
case in the hands of the Native Medical Oflicer of the district. Batten Smith, 
Esq., to whom I am indebted for the following interesting notes : — 

‘‘April 5, 1863. At 2 p.m. 1 was called to see a woman named Marara, 
about fifty years of age, and belonging to the Ngatiwhakatere tribe. It appears 
that yesterday, about noon, whilst digging potatoes at Wirokino (near the sea 
coast) she was bitten by a Katipo on the left hip. In a few minutes after, she 
complained of ‘ pains all over her,* which were followed in the space of two 
hours by cold sliiverings, la.sting only for a few miuutos and returning at 
irregular intomils up to the time of my visit. Her husband had applied hot 
roasted potato to the seat of though without alleviating it. She has 

always been a sti'ong and healthy woman, I found the left hip slightly 
swollen and tender on pi’essure, but neither any noticeable shining blush nor 
heat of the skin ; the tongue clean all over ; pulse through, full and strong, 
reaching only to 75 ; neither vomiting nor headache, cramjw in the muscles of 
the stomaijh nor sore throat. Countenance ans:iouB, but not bloated ; pupils of 
the eyes natural, and not over sensitive to light. Pain great in both thighs, 
but greatest at the immediate seat of the bite, which liad the same appear- 
ance as the prick of a noedle or other fine instrument would produce. Ko 
swelling of either legs or feet. 

Treatment : — Solution of nitrate of silver 10 grains to 1 ounce of water, 
washed over the hip ; and she was given the following mixture, — Carbonate of 
ammonia 2 scruples, laudanum 40 drops, chloric cether J dmohin, peppermint 
water to 8 ounces. Two table spoonfuls to be taken every second hour, 

« At 9 p^pi. the rigors and pain having abated, she was given,— C/dpr. 
9 grains, s, a, and Set Aib, 1 ounce, s. m. 
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“April 6. Better, but tongue rather yellow. Repeated mixture with an 
increase of auinionia. 

“ April 7. Every bid symptom abated. 

“April 8. Discharged well** 

Dr. Wright, in describing a case within his own practice at Auckland, 
states that tlie patient, who was a stout strong man, within an hour after 
being bitten by a Katipo, on attf^mpting to eat, found that he could not open 
his mouth, or was scarcely able to articulate in consequence of stiffness about 
the jaws. The symptoms grew raphlly worse, and the patient became faint 
and almost pulseless. His extreiiiiiU‘S were cold and flaccid, his respiration 
almost ceased, and his two medical attendants had foars that he was alx)ut to 
expire. B])irits of ammonia wore applied to the wound, which had the effect 
of reducing tlie swelling and abating the pain; ammonia and water, afterwards 
combined with brandy, were administered in consitlerable doses. Under this 
treatment the patient gradually improved, and in two houi-s was able to return 
home, but for several days after was unable to return to his work. Dr. Wright 
concludes that “fi'om the symptoms of this case, the man was powerfully 
affected by a narcotic and irritating poison, wliioh being absorbed into the 
circulation, affected the heart, brain, and nervous system to a very considerable 
extent, almost amounting to fatal syncojKj, — that the stimulants, by exciting 
the heart’s action, gnulually arouscsl the exci'efcory functions so as ultimaU‘ly 
to remove the |>oison from the system.** 

Enough has been said to show that the bite of the Katipo, although seldom 
fatal, is very painful and distressing. It is important, therefore, tliat those 
whose avocations load thorn to the sea shore, should be able to distinguisli 
it readily from other spidera, and to know its haunts, so as to avoid them. I 
have satisfied myself that in common with many other venomous creatures, it 
only exerts its dreath^d power os a means of defence, or ^when greatly irritated ; 
for I have observed that on Ixjing touched with the Anger, it instantly folds its 
legs, rolls over on its back, and simulates death, remaining perfectly motionless 
till further molested, when it attempts to escape, only using its fangs as the 
dernier reasort 

The cocoon, or nest of the Katipo, is perfectly spherical in shai)e, opaque, 
yellowish white, and composed of a silky web of very fine texture. The eggs 
are of the suse of mustard s^, perfectly round, and of a transparent purjilish 
red. They are agglutinated together in the form of a ball, and arc placed in 
the centre of the ooooon, the exterior surface of which is sometimes encrusted 
with sand. 

The Katipo undergoes the following changes in its progress towards 
Umtitvity. In the very young state, it has the body white with two linear 
aeries of connected black spots, and an intermediate line of palp red ; under 
parts brown ; legs light brown with black joints. In the next stage, the fore 
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part of the body is yellow with two black “eye-spots,” sides black with 
transverse marks of yellowish white ; dorsal stripe bright red, commencing 
higher up than in the adult, and with the edges serrated ; thoi'ax dark brown ; 
under parts black with an obscure spot of red ; legs yellowish brown, black at 
their joints. At a more advanced age, the strii>e on the back is brighter and 
is narrowly bordered with yellow, and there ai-e some obscure markings on the 
sidea Tn this condition the thorax and logs are neaidy black. 

Adidt Fenicde . — Examples differ considembly in size, the body which is 
almost spherical, varyixig in development from the size of pigeon shot to that 
of a small green-pea. In the fully adult condition, this spider is a very 
handsome one, both in form and colour. In my largest specimens, the 
outspread legs, measuring across, cover a space of three-quarters of on inch. 
Thorax and l>ody shining, satiny black. A stiipe of bright orange-red passes 
down the centre of the body, the edges being tinged with yellow. At the 
anterior oxti'emity, this 8tri|>e is broader and angular, and it is surmounted by 
an oi^en, narrow mark of white in the form of a nail-head. Below this, and 
immediately above the junction of the thorax there are two divergent spots of 
orpiment yellow with white edges. Legs black, with the extremities inclining 
to brown. On the under surface there are two transverse spots of dark rod. 
In some examples tliere is a dark line down the middle of the bright dorsal 
stripe, while in others the sides are ornamented with transverse marks of 
yellowish white. One of the specimens in my collection, more beautiful than 
the rest, has two triangular spots of yellow above the junction of the thorax, 
then two letter V marks with their angles joined, succeeded above by two 
similar but larger marks, their inner arms forming the nail-head which caps 
the bright dorsal stripe of rod. 

Adult Male , — The male is considerably smaller than the female. Body 
shining blackish brown, with an obscure narrow line of yellow down the centre 
of the back, btt)ader towards the posterior extremity, and a similar inten'upted 
line on each side ; legs dark brown, with black joints. 


Art. VIII. — Footes on tlie Otnm Deinacrida in Nem Zealand* 

By Walter Bullsr, F.L.8., F.O,S. 

(With Illustrations.) 

[Jimd h^ort ihf Wellington PhUoBophkal Society t J^oember 1870.] 

[A PORTiox of the following notes on a curious group of New Zealand insects 
appeared in the Zoologiet for August, 1867. It has been considered advisable 
to reprint the paper after revision by the author, who now adds the description 
of an additional 8i)ecies. — En*] 
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1. Deinacrid<i heteracantJuif White. Weta-punga” of the natives.) 

This fme species has a very limited geographical range. I have never 
heard of its occurrence south of the Waikato District, in the North Island. 
Formerly it was abundant in the forests north of Auckland ; but of late yeai’s 
it has become extremely rare. The natives attribute its extermination to the 
introduced Norway rat, which now infests every port of the country and 
devours almost everything that comes in its way. One of these insects, in the 
collection of the late Dr. Sinclair, measured, with its hind legs and antenna! 
stretched ont, foui^teen indies ; its head and body, exclusive of appendages, 
being two indies and a half. A specimen which I obtained in a pino forest, 
near the Kai|)ftra River, more than thirteen yeiirs <igo, and which is now 
deposited in the Auckland Museum, is oven larger. The sexes differ con- 
siderably in size. 

The Weta-punga appears to sulisist chiefly on tlie green loaves of trees and 
shrubs. It climbs with agility, and is sometimes found on the topmost branches 
of the kaliikatea and other lofty trees, but more generally on the low under- 
wood of the forest. When disturbed it produces a clicking noise, accompanied 
by a slow alternate movement of its powerful hind legs. When taken it kicks 
or strikes backwards with these limbs, which are armed with double rows 
of sharp spurs ; and, unless dexterously seized, will not fail to punish 
the offender’s hand, the prick of its spura causing an unpleasant stinging 
sensation. My bix)ther-in-law, Major Mair, obtained some excewlingly fine 
examples of this insect in the Whangarci District. Ho found the killing 
of them, so as not to injure the sjiecimens, a matter of some difficulty; 
and in one instance attempted to drown the insect in cold water, but found it 
after four days’ immersion as lively and active as ever. In another cjise, a 
large Weta-punga which he had immersed in water almost boiling, and then 
laid aside in his insect-box as killed, revived in tlie course of a few hours, and 
appeared to be quite unharmed ! A pair which I captured in a low l>elt of 
wood near the Wairoa, and secured in a pocket handkerchief, had eaten their 
way out and escaped befoi’e my return to the spot where I had left them 
carefully suspended. 

2. D^imcrida thoracicay Gray. Weta” of the natives.) 

This species is very common in the North Island. It infests decayed wood, 
tod particularly the dry stems of the tutu {Coruma ru8<s{fcUa) and the branches 
of Orisislmia luddof into which it bores. Durixig the night it may be beard 
emitting a peculiar snapping sound, especially when disturbed by the blaze of 
a camp fire in the woods. 

The male may be readily distinguished from the female by its large head 
and long powerful jaws. The ovipositor (in tlie female) is about lialf an inch 
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long, aud i« sliglitly recanted. This insect is preyed on hy the koheperoa 
{JSudyinamu taitemia), the kaka (Nestor nteridlo^udiH) and several other birds, 

8, Deiriacrida niegacepliala^ Buller. (ZooL^ 1867, p. 852.) 

X bestowed tliis name on a new species, of which 1 had received several 
examples (of both sexes) from the woods in the neighbourhood of Wellington, 
The male of this species is characterized by a head and mandibles so large as to 
appear jfwt of all proportion to the size of the bmly. (Mgiire 2, Plate V.b.) 
This exaggexatod feature is wanting in the other sc!x, which, however, is distin- 
guishable from Deimicrula iJioracica by sufiiciently obvious Bj>eoific characters. 
The tibiie ore considerably thicker, and more strongly armed with lateral spurs, 
although not longer than in tlie other S|>ecie8 ; the thorax, which is ochreous- 
yellow marked with blac;k in I), tlioracica, is of uniform dark umber, narrowly 
margined with brown ; the head of this 8j>ecies is abnost ontii-ely black, and 
the body, instead of l>eing pale brown, as in tlie other, is deep re<ldish brown 
with transverse bands of black. The femora are marked on each side with 
three series of minute black spots, which are moi*o conspicuous in the male. 
The following ax*e the measurements of the male ; — Head and mandibles, one 
inch j from aixUunor edge of thorax to end of abdomen one inch and three- 
sixteenths, the plate of the thorax measuring a quaiier of an inch. The 
antenna are four inches long ; femur three-quarters of an inch ; tibia one inch 
and three-sixtetmths ; tarsus and claws thx'eo-eighths of an inch. The vertex 
is much rounded or elevated, and perfectly smooth. 

4. Dtinacrida rugoaa, sp. nov. (Figs. 1 and 3, Plate V.b.) 

I propose this name for a species of .which one example only (now deposited 
in the Colonial Museum) has yet been obtained. 

This species is intermediate in size between Z>. het&ramntha and D. 
megdcephala, and possesses veiy distinct characters. The extreme length of 
the body is If inches, tlie thoiucic shield measuring half an inch in length by 
three-quarteis in width (following the emwature). Although a male specimen, 
the head is very small and rounded, measxiring only half an inch in length, by 
throe-eighths in width. The eyes ai’e largo and very prominent ; the antennse 
comparatively short, measuring scarcely four inches. Femur one inch ; tibia 
one inch ; tarsus and claws, half an inch. Tlie edges of the tlxoracio shield are 
raised, and the surface is deeply punctured and indented. The ixwterior edges 
of the dorsal plates are raised, and the lower ones have a fHnge of hard papiUm 
along their outer margin. All the plates ore more or less punctured, and the 
whole surface pi^esents a rcsigheii&l appearance, which at onoodistingukhes the 
species from i>, to which it more nearly ajqiroaches. Head, 

thorax, and body bright reddish brown, the edges of the, plates darker ; 
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thoracic uhiold and two Bucoeeding plates marked with black. Antennro and 
legs yellowish brown, the joints of the latter si)Otte<l with black. Under paints 
yellowish brown, darker on the algos of the abdominal segments. 

My specimen was obtained in the Wanganui District, and was found 
underground. 


Art. IX. — Further Noias on tits Ormthology of New Zealand. 

By Walter Duller, F.L.S., F.G.S., F.R.G.S. 

(With Illustrations.) 

\^Rmd hfjort the Wellington Philoaophical SoMy^ Noi^emher 12 , 1870 ] 

In the Ornithological Notes which 1 had the honour on a former occasion to 
lay before the Society, 1 ventured to combat some of the views advanced by 
Dr. Otto Finseij, in regard to the characters and nomenclature of some of our 
New Zealand birds. Tliat discussion, of which the present i)aj)er muy be 
considered a continuation, was entered upon not in a 8])irit of controversy, but 
from a genuine desire on both side's to elicit the trutli and to extricate the 
avifauna of this country from the confusion of nomenclature in which it had 
l)ecomo involved. The critical experience which Dr. Finsch brought to Ijear 
on the subject, added to his very extensive knowledge of general ornithology, 
has proved of great value in determining hitlierto little known or doubtful 
species. And I venture to believe that, owing to the advantage I ik)88C*8s os a 
local investigator, I also have been able to contribute in some degi'ee to a better 
understanding of many of the sjMicies. 

To me, personally, the discussion so commenced has been of service, by 
biinging me into friendly and direct comm\ini<jation with one of the most 
learned of Continental ornithologists ; and in the last letter which 1 had the 
pleasure of receiving from him, Dr. Finsch frankly admits that my last paper 
has converted him on several points. For example, — that Anthornu auriocuLa 
is distinct from A. melanwra^ that Ehipidwra JiahM^fera is clearly* 

separable fW>m JB. Miacapa of Austi'alu, that Platpcercua Fosteri (Finsch) is 
of very doubtful specific value, and that Vou Pelzeln’a Antltm^nia rujmpa is 
itteroly a fiowernstained example of A. melmmra. On the subject of those 
♦‘new species** which he has proved to have been already known to science, 
he remarks,*—^* I do not attack you in any way for publishing such"* species as 
new ; on the contrary, I aan glad to find that there is a zealous man working 
in our science who endeavours himself to contribute towards a better know- 
ledge of the birds of that very interesting part of our globe. To a ifian 
engaged, as I have been, on ornithology for fifteen years, and working on the 
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greatest collections, it is in eoroe cases easy to become Convinced that a so-called 
new species has been published long ago elsewhere without having actually 
seen the type specimen. This has occurred to m© often, not only with new 
species of others but with those published by myself” And, with the candor 
of a true man of science, he adds, — I am always glad and thankful to learn 
whether one of my species is really good or not, and I was pleased to learn 
from Mr. Blanford, that a lark which I had described as new had no specific 


value.” 

lilt following notes have reference not only to the species treated of in my 
former paper, but relate also to Dr. Finsch^s recently published account of the 
Parrots of New Zealand, as translated for the New Zealand Institute by 
Mr. R, L. Holmes. 


1. Hetkralocha Gouldi, Gray. 

Dr. Finsoh places this species in the family Melipltagult^ {Journ. far 
1870, }). 247), but states no reason for so novel a classification. Till its 
affinities are bettor known it must remain where Mr. Gould originally placed 
it, among the Upupidm, All that is at present known of this i^emarkable 
species will be found collected in a paper read before the Wollington Philo- 
sophical Society. (Vide ante, p. 24.) 

2. Anthornis AURiocuLA, Buller. 

Dr, Finsch, while admitting that this bird is distinct from Anthomis 
tnelcmuraf writes, — ‘‘Had you given formerly the measurements of A, emrioetda 
1 never would have doubted this species, but now I must say I cannot see the 
exact difference between tliis bird and A, mdanocephcUa^ Gray;” and in his 
recent paper on the Birds of New Zealand (Jovm^/H/r Om.y 1870, p. 250), 
he remarks that it coincides so fully witlj the latter as to warrant a stfpposition 
that they are identical, “which appears more probable as both inhabit the 
Chatham Islands, a small group that can hardly be supposed to possess two 
species of such close resemblance.” 

* 1 find no difficulty in pointing out characters that distinguish my bird from 

A, mda/nocephcdaf even more decidedly than A* melmum, 

Anthornis nhelanoceidaxla^ according to Gray’s description, has the head 
steel black, and the neck, breast and upper tail coverts tinged with the same 
colour, and the wing coverts steel black margined with yellowish olive. In 
my ArUhornii emrioevda all these parts are of a uniform yellowish oUve, there 
being merely a tinge of blue on the forehead as in the common species, 
A. melanwra. In the former species the larger coverts, quills and tail feathers 
are blackish brown margined with paler or yellowish olive, whereas in my bird 
they are dusky brown. 
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8. Anthobnis bupickfs, Von Pelzoln. 

Regarding this species, Dr. Finsoh says, — ‘‘You are quite right in rospoct 
to A, Tuficep$. The red colour on the face is caused by external influences, for 
my friend, You Pelzeln, has washed the type in the Vienna Museum, and the 
red tinge has partially disappearetL But, looking at the specimen, I was bound 
to take it os a good SiXicies, not knowing the singular manner of feeding.” 

While this appears to be a full confirmation of my view that the stains 
were caused by the flowers of Senecio casmiioideSf or some other plant,#! con- 
sider it only fair to my fi-iend, Dr. Haast, who first discovered the supposed 
species, to give the following extract from one of his lettei^ to me : — “ Con- 
cerning A, rujicepa I may state, I am more than ever convinced that it is a 
good species, having an orange forehead and being smaller and thinner than 
A. melanura, 1 have been lately to Mount Cook, where the Senecio caednioUtes 
is gi’owing and in blossom, but all the birds had blue heads notwithstanding.” 

Tlje only inference, however, as it appears to me, fairly deducible from this 
fact, is that the red stains are produced not by Senecio caednioidea^ but by the 
flowers of some other plant, and this in no degree esttiblishes the validity of 
the species. 

Dr. Finsch quotes a similar communication from Dr. Haast, dated March 26, 
1870, but adds, “as this peculianty of colouring, although only paHly 
removed (in Von Pelzeln’s specimen), proved an artificial one, it may bo 
inferred with considerable certainty that its existence was owing to accidental 
outward influences ) anyhow, the pollen witli which these birds come in con- 
tact while seeking their food, contains colouring qualities producing a durable 
eflect. Anthornia ruficepa ought therefore to be struck out of the list of New 
Zealand birds although Dr. Haast notes it as a genuine species of sub-alpine 
regions.” {Jowm^fur Om,, 1870, p. 250.) 

4. 'Anthoenis melanuba, Sparrm. ^ 

As an instance of the mistakes into which the best closet naturalists almost 
inevitably fall when treating of a remote fauna, X may point out tliat 
Dr. Finsoh enumerates AntJwrtiia mdonuT% one of the commonest New Zea- 
land birds, among the species belonging exclusively to the Chatham Islands. 
(Bee Om,t 1870, p. 243.) 

5. Xekicos Haastii, BuUer. 

This species k acknowledged by Dr. Finsch to be a good one, but he 
suggests that it ought to be referred to the genus Certhipwrus; a view which I 
feel bound to reject. It possesses characters, however, which may entitle it to 
become Hie type of a new genus. Xenicua gilviventria^ Pek, is now added by 
Dr. Finsch to the Ikt of species, although omitted in his former paper. 
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6, Okthoxyx ochkocephala, Finsch. 

In my former notes (Tram, N, Z. Inst^ 1868, p, 108), I objec^tod to tl )0 
separation of Mohm^a ocfirocephala and CeTthipwnis alhicilki»^ as in Dr. Finscli’s 
list, and referred l)Oth sjwiea to the former genus. 

The prac 3 tice of adopting local native names to designate new genera, 
appears to mo objectionable, inasmuch as it causes confusion in the general 
nomenclature. The name ** Mc^ho has boon selected for a genus of honey- 
eatin^%ii'd8 inhabiting the Sandwich Islands. In Kow Zealand this name is 
applied generally by the Maons to various species of aquatic rails, belonging 
to no less than three distinct genera. On the other hand, the appellation of 
** Mohoua ” given by M. Lesson os the native name, and selected by him to 
distinguish the genus, has no existence in the Maori language, and its continued 
adoption would only perpetuate what is obviotisly a blunder. I therefore 
propose to restore the genus Orthonyx of Tomminck, to which I can discover 
no tangible objection. And os I cannot see any valid reason why two siHJcies 
so closely allied both in structure and in habits should be separated generically, 
I have decided to refer both Mohoua ochTocej)hala^ Gray, and Certhipwrus 
albiciUus^ Lesson, to this genua. ^ 

7. Sphen<eaous fulvus, Gray. 

As tiie common species Spke^imacus punctatus is liable to some vanation, 
both in shae and plumage, I feel mther doubtful about the specific value of the 
bird desoiibed by Mr. G. R. Gray under tlie above nama A specimen in 
Dr. Hector’s collection, at Otago, which I ha<l on opportunity of examining 
in 1865, and which I supposed to be referable to Gray’s S. fulvus^ measured in 
length to end of tail 7 J inches ; wing from flexure 2| ; tail 4 ; tarsi f . 
The plumage generally was lighter and more fulvous than in ordmary speci- 
mens ; the tail fittithers dark brown edged with fialer ; bill, tarsi and toes very 
j)alo brown. Another specimen (minus the tail), in Mn Lea’s collection, was 
very similar although somewhat darker. 

Whatever lmpoi*tauoe I might be inclined to attach even to trivial oharao- 
ters when constant, I should hesitate to accord to those occasional eitamples 
the rank of a distinct 8|>ecics. 


* Since the above was written, I have received the July of the /Her 

OmMMoght and am glad to find that Dr. Finaoh haa not only adopted my view as to the 
propriety of uniting Mohoua ochrocephala and C^rlMparm albkUlM generically, but has 
in fact anticipated mo with regard to Orthonyx^ by placing both species in that genus. 
It is gratifying to me to discover that, quite Independently of each other, we have arrived 
at the same ^dtiaion on so nice a point. 
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8. Gbeygonb ASSIMILI8, Buller. 

In nij former notes in reply to Dr. Finsoh’s paper in the /6wr, the following 
statement occurs : — “ I am not aware that I ever met with Gerygom aadfmUs 
in the South Island. At any rate, I demur to being held responsible for 
wrongly named specimens which 1 have never had an opportunity of iden* 
tifying.” Dr. Hoast has since written, reminding m% that in a collection of 
skins from Canterbury, forwarded to me for examination in 1866, thm was 
one which I identified aa the young of Oerygone txasimilis, I take thir^ipor- 
t unity, theivfore, of correcting a statement which implied that Dr. Haast was 
wrong in ascribing to this «j>ecies a South Island range. At the same time it 
ap|:)ears to me highly probable that Dr. Haast mistook the two birda The 
epocimon sent to me (whicli is still in my possession) is unquestionably a young 
bird, and although it is often difficult to distinguish between the young of 
closely allied species, I am still of opinion that it is referable to G. asdmilis. 
The sj)ecimen which Dr. Haast forwarded to Germany, was “ represented to 
be a female from Banka’ Peninsula.” Dr. Finscb, in noticing this Bpecim(n, 
states that it agrees in every respect with the description and figure of the true 
<r. JtamverUria^ as given by Gray, except that the yellowish gi*owth on the 
under parts and tail coverts is weaker.” {Jmm, fii/r 1870, p. 254.) 

I peifectly agree with Dr. Fltisch that such a bird is not separable from the 
old species ; but the form which I propose to distinguish as 0. asaimUis is 
larger, and entirely free from tlie yellowish tinge on the under parts j and by 
Dr. Finscli’s own showing ho has never seen it. 

Having examined a large number of t^eir nests in various parts of the coun- 
try, I found that, while they invariably exhibited the pensile character, they were 
aa a rule referable to one or the other of two distinct types — the bottle-shaped 
neat with the porch or vestibule, and the pear-shaped form without the porch. 
This peculiarity coupled with the significant fact that in some ^Mitanocs the eggs 
w'ore pure white, in others speckled or spotted with red, led me first to suspect 
the existence of two distinct but closely allied species, and the ascertained dififer- 
enoe in else and colour which I have already indicated strengthened that view. 
Jn my <m New Zealand Orfdthology^ 1865 (p. 9), ^ dipscribed iihe two forms 
of imit% and proposed td distinguish the builder of the larger pear-shaped 
nest aa 9. aeriimlis. Although still of opinion that such a distinction is 
warriufited, I am free to admit that the subject requires further iuvestjgai^On^ 
My esteemed fri^d, Captain Hutton writes me t bavele,tdy seen seversl ' 
goodr examplee of the panA px the Riroriro’s nest, but I think it eedjr DSf 
cctfteot e series from no porch te most developed, and it seems to me to be 
thiofnoi*e to accidental circumstances than to specific difference.” It will be 
i^bmrved, however, that my correspondent does not appear to have actually 
found such a mie»f while in a former letter he states that although he had 
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examiued a great many specimens, he hod never yet met \^ith the porchdike 
contrivance, and in an article recently contributed to the Ihin (July, 1870, 
p. 393), he remarks, — have never seen tlie porch described by Mr. 
fiuUer in liis Esnay*^' 

Mr. Potts, in his interesting paper on the neats and eggs of New Zealand 
birds {Trans, N. Z, Jmt,^ 1869, p. 60), states that this species usually lays six 
eggs ; but, so far as experience goes, four is the normal number, although 
there are sometimes more. They differ somewhat in size, and vtiry in shape 
from<phe true ovoioonical to a slightly pyriform typo. They are sometimes 
pure white, but more geneiully freckled with pale red, and are so fragile in 
texture as to bear only the most delicate handling. Mr. Potts accounts for the 
occurrence of white eggs on the supposition that they are the product of 
young birds ; but I am more distX)Bed to consider this, biken in connection 
with the slight difference in form and size, as fuxther indicative of the exist- 
ence of two distinct species. 

Among the substances used as building materials by this bird, spiders* 
nests are Always conspicuous ; indt3ed, in some specimens the whole bxterioi* 
surface is covered with them. The particular web chosen for this purpose is 
an adhesive cocoon of loose texture and of a dull green colour. These spiders* 
nests contain a cluster of flesh-coloured eggs, or young, and in tearing them off 
the bird neoessorily exposes the contents, which it eagerly devours. Thus, 
while engaged in collecting tlxe requisite building material, it flnds also a 
plentiful supply of food — an economy of time and labour very necessary to a 
bird that requires to build a nest fblly ten times its own size, and to rear a 
foster-brood of bxxngry cuckoos in addition to its own. 

9. Pktroiox Dibfxenbachu, Gray, 

In charaoteaii(j|ng the above spedes {Toy, Ersb, and Tsrr,^ Birds, p* 6), 
Mr. Giay states tWt it is ^*very like Petroica mncToe^hala^ but is altogether 
smaller in size, and with the small and narrow bill of i\ toUoi.^^ 

Petroim toUoi is confined in its range to the North Island, where it is 
very common. It may readily be distmguished from the other species by the 
pure whiteness of its under parts. The South Ishmd is the habitat of 
P. maorocep/iala, and Auckland Island is indtided in its range on the audiority 
of Mr. O. B. Gray. 1 obtained specimens at the Chatham Tslande during a 
visit tliere in 1856, but I have fidled to detect any such difference in examples 
from that locality as would justify the recognition of a distinot species, im 
proposed by Mr. Gray. I think it will be found necessary to expunge 
Pdmnm IH^mbachU from the list of species, for I do not believe that it has 
any real existence. 
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10. CALLi«A» OLIVA8CENH, Pelzelll. 

I cannot admit Herr von Pelzseln’s bird described under the a2lk)ve name 
{Trawi. ZoqI, Bot. Soc., 18(57, p. 317), to be a good species. The description 
is founded on a 8j>ocimen collected at Auckland by Mr. Zolebor, and the diag- 
nostic characters which distuignish it from C. cinereay are the brownish olive 
colour of the back, wings and tail, the greyish olive of the under parts, its 
greater size, and the dusky colour of the mouth caruncles.’* The dusl^ black 
colour of the wattles is worthless as a distinguishing feature, for these fleshy 
appendages, which are of a brilliant blue in the living bird, fodo in death and 
entirely change colour in the drietl gf)ecimen, becoming almost black. The 
sexes vary in size, and the peculiaiity of coloration to which Von Pelzeln 
attaches spocifio value is oharuotoiistic of tlie female. 

11. Platyceucus NoViB ZELANDiiK, Spamn. 

Our worthy Pi-esident, the Hon. Mr. MantoU, in his Anniversary Addn'sa, 
refers to ** the lamentable confusion inseparable from the attempt to (h‘t(>j mine 
species from the dried and distorted specimens in antipodean museums.” 

A sinking instance of this is afforded in the number of species” which 
stuffed examples of our common little Parrakeet (Plut^eercue Nov(t Ze^andiw) 
have been made to represexit. 

The ty|Xi of Mr. Gray’s Platycercm CooMy in the British Museum, is 
desenbed as not distinguishable from ordinary specimens of Platyceraia Novee 
ZeUmdiaty except that the red ear spots are rather foint, while th(‘ beak is a 
little 8tix)nger and blacker towards tlie point. Dr. Finsch states “ that this 
distinction in the colour of the beak was taken by Gray as the chief ground 
for separating the species,” and adds, that in another example of tlie so-called 
PL Coohiy in the Heine Museum, “ the beak exhibits the usual colour.” 

An unusually small example of this bird was characterized by Prince C. L. 
Bonajiarte as PL AmUcbridicue, Another example, presenting some slight 
differences in the details of its colouring, was described by Verroaux as PL 
SaiattU; and another, of a lighter green plumage than ordinary specimens, 
became JPL erythrotis. 

Ptatyemms Bayneriy Gray, founded on a single specimen in the British 
Museum, does not differ at all in colour from the typical species, the only 
distinotion being the wider tail feathers.” 

Dr. Finsch, after enumerating a large series of specimens that had come 
under inspection, very properly concludes : — It appears to me impossible 
to make more than one well-defined species out of all the above.” But at the 
same time, Dr. Finsch (with some apparent leluctanoe) raises ForstePs bird to 
the rank of a distinct species, PL Forsieriy simply because of the accidental 
of the red thigh-spota He obseiwes, “ Gray unites, impropeily, this 
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the contrary, I think there i« little room to doubt that both of the so-called 
species oi%ht to be united to PL Novcb Zda/ndim, 

Dr. Finsch^s supposition that Ploityoerms tmicolor, Vigors, in which the 
ftontol spot is wanting, may be the young state of PL Novob Zekmdia is 
oertainly incorrect ; but as the specimen in the British Museum, on which the 
description is founded, is acknowledged to be “ the only one known,” I have 
not Ihe least doubt that it is merely an accidental variety of the common 
spodes. 

Like many othei* members of the large natural family to which it belongs, 
this species exhibits a strong tendency to variability of colour, and the slight 
dif^rences which some of the ornithologists of Europe lia ve recognized as sufficient 
specffio characters, are of no value whatever. As a proof of this, I may here 
notice four remarkable examples that have como within my own knowledge in 
this country. 

(1.) A specimen of Platycercui Novae Zelandice biought to me by a native, 
in the Kaipara District, many years ago, had the whole of the plumage of n 
brilliant scarlet red. 

(2.) A specimen obtained in the woods in the neighbourhood of Wellington, 
had the green plumage thickly studded all over with spots of red. This hand- 
some bird was caged, and at the first moult the whole of the 8jx>ts disappeared, 

(3.) A young bird, brought to me from the nest, and not fuUy fledged, had 
the plumage of the body jrnle yellow, shaded with green on the upper parts, 
and the quills and tail feathem marked with red. 

(4.) In the summer of 1863, 1 obtained a very beautiful variety of the 
common Platyoercus auncepg^ at Manawatu. I found it in the hands of a 
labouring settler, who had purchased it from the natives for something lees 
than a shilling. Finding him unwilling to part with it, 1 tempted him with a 
guinea, and secured the prize. It Was a bird of the first year, and presented 
the following appeaiunce*: — Frontal band crimson^ vertex golden yellow ; space 
around the eyes and a band encircling the neck green ; head, shoulders and 
lower part of back red, the intermediate space variegated with red and green ; 
quills dusky, obscurely banded with yellow, and maigined on the outer vane 
with blue ; wing coverts greenish yellow, haired and margined with red ; tail 
feathers green, obscurely barred with yellow in their apical portion X7 u 4€T 
parts green variegated with crimson and yellow, an interrupted band of the 
former colour crossing the breast Like the spotted variety already mentioned, 
within a short time it commenced to inonlt, and was fast assuming the oomn^ 
green livery of the species, when it was accidentally killed. This specimen, 
which still exhilttts traces of its original colours, beloUgs now to the typo 
coUection of the Colonial Museum. 

I tbhpik I may venture to that had any one of tbese ^^oooaaioatMd * 



45 


varietiafi” found it« way into the National Collection of Great Britain, or into 
one of ;the great continental mufteums, it would have been honoured with all 
the distinctions of a good and true species ! 

12. Nestob meeidionalis, Gmelin. 

Dr. Finsoh describes in graphic terms the delight with which he gazed 
upon a live Kaka {Nemtor m&ridionaHs)^ in the Zoological Society’s Gardens, 
London, and speculates on the speedy extinction of the species ; and Mr. Gould, 
in the Appendix to his Urntd-book to the Birds of A'listralia (p. 549), expreftses 
a hoj>e that some of the residents of New Zealand will “study and record the 
habits emd economy of this bird before it be extirpated, and its name and a 
few stuffed skins alone left as an evidence of its once having existed” 
Although it cannot be denied that the Kaka is less common than it foimerly 
was, it still exists in very considerable numbers in various payts of the 
oountiy, and there is no present danger of the Bj>eoies becoming extinct. In 
the months of December and January, when the rata {Metroftideroa rohmta) 
is in flower, thousands of these birds are trapped by the natives, and preserved 
in their own fat for winter use. Partly owing to this cause, and partly to the 
extension of settlement, it is tnie that in some districts where in former years 
they were excessively abundant, their cry is now seldom or never heard ; but 
in the wooded districts of the interior they are as plentiful as ever. 

The cause of the rapid disappearance in these Islands of some species of 
birds, and absolute extinction of others, is a very interesting question. In a 
newly-colonized country, where the old fauna and flora ore being invaded by a 
host of foreign immigrants, vaiious natural agencies are brought into })lay to 
pheck the progress of the indigenous species, and to supphint them by new and 
more enduring forms, more esj^ecially in the case of insular areas of compara- 
tively small extent. Tliese agencies are often too subtle in their opeiation to 
arrest the notice of the ordinary observer, and it is only the ultimate results 
that command his attention and wonder. But in New Zealand some special 
oause, apart from this general law, must be assigned for the alarmingly rapid 
decrease of many of the indigenous birds. In the course of a veiy few years, 
speciee, formerly common in every grove, have become so scarce throughout 
tVo oountry as to threaten their extinction at no very distant date. 

Various reasons have been suggested to account for this. The natives 
believe that the imported bee, which has become naturalized in the woods, is 
displacing the kaka, tui, and other honey-eating birds. One of the oldest 
settlers in the Hokisnga District (Judge Honing), speaking to me on this 
aubjeot swd,-t-“ I remember the time, not very long ago, when the Maori lads 
Vcmld come out of the woods with hundreds of korimakos hong around them 
iu striingt^ now one sqaroely ever hears the bird ; fbrmerly they swarmed in 
the Uorthem woods by thousands, now they are well-nigh ex^ot** On 



making him hia o])iriioii an to the cauae of thij?, lie toKl mo that Ik^ agreed wWi 
the MaoriH, that tihe l)ee having taken poH8f*S8ion of tlu* woods, has driven tlie 
lioney-eatiiig birds away from the dowel's, and practically starved them out ; 
and he referred to the scarcity of the tui, another honey-eatt*r, in suppoit of 
this view.* But it must Ije remembered that both of these species subsist 
largely on berries and insects, and that the oom|«irative failure of their honey 
food, even if gmntod, will not of itself account for the rajnd decrease of these 
birds ; while, on tbe otlier hand, the totoara (Petruica albifroris)^ and other 
S|>ecies which do not sip flowers, are becoming equally scaixie. It apjiears to 
me that tlie honey bee theory is quite insuflieient to meet the case, and that 
we must look further for the real cause. As the result of long observation, I 
have come to the conclusion that hitherto the chief agent in this rapid des- 
truction of certain species of native birds has been the introduced rat. This 
cosmopolitan |H^st swarms through every part of tlio country, and nothing 
escapes its voi'acity. It is very abundant in all our woods, and the wonder 
rather is that any of our insessorial birds are able to rear their broods in safety. 
8i>ecies that nest in hollow trees, or in other situations accessible to the ravages 
of this little thief, aw* found to be deci'easing, while other species wliose nests 
are, as a rule, more favourably placed, continue to exist in imdiminishe<l 
numbers. As examples of this latter class, I may instance the kingfisher, 
which usually scoops out a hole for its nest in the ui}right bole of a dead tfee, 
quite lK*yond the roach of rats, and appears to be more abundant now than ever ; 
also the RhijMura^ Zosteropsy Garygoney and other small birds whose delicate 
nests are secured to slender twigs, or suspended among vines and creepers. 
And the ground lark, again, which nests in open grass or fern land, where 
the brown hawk (Circus Gouldi) keeps the rat well under control, has of late 
years sensibly increased being now very common. As a matter of feet, I 
have known a case in winch half a dossen nests of the tui, within a I'adius of 
a hundtxMl yards, were robbed by rats of both eggd and young. 

In a letter which T had the pleasure of receiving from the Rev. T. Chapman, 
of Rotorua, some years ago, that gentleman states, — Wild ducks were par- 
ticularly numerous in this district on my arrival here : you saw them by dewtens, 
— ^you hai'dly see them now by twos. I have no doubt we owe this to the Nor^ 
way rat. Thei'e is a place on the Waikato River, some twenty miles below 


* The following remark oocura in Mr. Travers’ interesting lecture, “On the Changes 
eflected in the Natural Features of a New Country by the Introduction of Civihsed 
Kaces:” — “The kiore has been replaced, if not destroyed, by the European rat ; the 
European honey-bee now swarms in our forests, taking the food of the meliphagous birds, 
which ore already diminishuig palpably in numbers, whilst the facility oflbrded by the 
immense epiphytical growth upon the forest trees enables the rot also to aid in this 
destruction by devouring the eggs and young birds,” — Trows. JSf. Z. Inat, Vol. ii., p.$l2. 
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T»ivipo, when* tLe oliiefn oc^casioually asscmblt-d to not out two impoitaut 
matterSt — to di»cu88 iK)litios and <‘at kouraa (cray-fisli). A few yt'ai'S after the 
Norway nvt fully aj>poare<l, the kouras were no longer plentiful, and os the 
New Tfifttament made Maori politica rather unnecessary, the usage of nua^ting 
no longer exists. The natives jisaur^jd me that the Norway i*at caught the 
oray-fish by diving. Jtowing up the rivers you see little deposits of shells. 
Upon entpiiry I found they were the selections of the Norway rat, who, by 
diving for those fresh-water pipis, provide a kimki (relish) for their vegetable 
supj>em” 

In writing of tht‘ Nestor ht/po^^olivs ( — Nestor fmrldionjalis)^ Oould 
remarks, — ** A very gnuit diasimihirity, both in size and (X)louring, occurs in 
diderent examples of this si^ecies, so much so as to induce a belief, both in my 
own mind and in that of others, that they may constitute two sj^w^cies. ^ 

It will be a question for the colonists to doterniine if there \hj> more than a 
single sf)eoios, or if the differences S(*en in the skins sent to Kuro|K) art* indica- 
tio!is only of loml oarieiies, and to what cause they may be due.” 

In ray former notes {Trans. N Z. hist., Yol. ii., p. 387), T stated that 
I had forwarded to Europe, for examination, specimens of a larger Nestor 
from the Middle Island, which diffonxl ccmsiderably from the typical Nestor 
nieridionalis. Mr. G. R. Gray, to whom 1 sent the skins, submitted them 
to Dr. Finsc'h for identification, and this naturalist refei*s to them in the 
Journal f dr OrnitJioloyiey 1870, under the name of “Buller’s Nestor mon- 
Uinvs but this is a mistake, as 1 have never ventuivd to assign, or oven to 
suggest, a si»ecific name for this bird, although in writing to Mr. Gray I 
pointed out diffeifujces that might be doemeil of specific value. In a letter to 
myself (under date July 13), Dr. Finsch observes, — “Mr. Gray sent me for 
examination the two Nestors [large and small] sent by you. I have inspected 
both with the greatest care, but I am not able to distinguish them as different 
apecies. In oom|>aring only these two Bi>ocimens, no one would hesitate to 
take them os distinct, but I have soon so many specimens of tliis Nesi&r that 
I would not be at all astonished to see examples difi’ering even more than 
t^ese. A specimen from the low-lands, sent by Dr, Haast, is quit© inseparable 
from ypur Alpine Nestor. A general variation seems to be the rule in the 
genus Nestor, Scarcely two specimens are precisely and in every respect alike, 
Hiis is not only the case with your common species, but also with the rare 
Nestor productus.'* 

I fully admit the great variability of colour in specimens of Nestor nieridio- 
nahs, and have myself directodi attention to it (vide Essay on N&w Zectltmd 
Orm$!iolo 0 y^ p. 11) ; but this is a question, not merely of colour, but of two 
distinct races, a larger and a smaller, and both confined to separate geographic 
ama 

It apficars to me that it is not of the least consequence to science whether 
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Dr. Finach and I can agree to consider them good and time species, or merely 
kHjal varieties of Nestor meridlotvcdisy so long as they can be sufficiently dis* 
tinguished. On no subject, probably, ai*e the views of modem zoologists more 
divided, than on the question of what constitutes a species and what a variety. 
The definition of tlio tenn “species” is, after all, purely arbitrary, and is 
detemined in a great measure by the individual ojnnion of eveiy naturalist. 
Extreme views are held on both sides, one class of naturalists contending that 
it matters not how small the difference is between two allied species, provided 
it be constant, while there is a growing tendency among another class to group 
together a large number of slightly diffei*ent species, usually considered dis- 
tinct, as merely local or climatic varieties of one tyinc^il form. “ Between these 
opposite views,” to quote from a high authority, “ there is certainly ample room 
for every shade of opinion. Every naturalist, indeed, has his own views on 
the matter. The fact is, that the amount of diffeinnce mpiisite to establish 
specific distinctness between two sets of individuals is, os has l>een well main- 
tained by an eminent wribT whose views are adverse to the real existence of 
species, a moutter of oj/inion^ and we should therefore bo very careful in blaming 
writers whose ideas on this point may be at variance with our own.” 

Of the two classes of “lumpers and splitters,” os they have been rospeo* 
tively termed, numerous examples might be given from the ranks of the best 
ornithologista As an instance of the former, however, I may mention that 
Dr. Fiusoh has united, under Cotmrtia pertiruix, the species named C, 

C. eJi^ysogenya, ( 7 . xarUholmmv^y C. octdariSf and C, chrysopkrya, (Papagimf 
Vol. L, p. 50G), It is not for me to say that a naturalist of Dr. Finsch’s 
experience is wrong in this decision ; but we have it, on the autliority of Mr. 
Sclator, Secretary to the Zoological Society, that two of these forms, ConwruS 
mfUholcemuB and C. chrysophryBj “ living side by side in the Society’s gardens, 
are very distinct species and certainly not to be ooufoonded together,” (JProC. 
Zool Soc,, 1867, p. 588.) 

“ Many years ago,” says Mr. Darwin, “ when comparing and seeing others 
compare, the birds from the closely neighbouring islands of the Qalapagos 
Archipelago, both one with another, and with those from the American moin^ 
land, T was much struck how entirely vague and arbitrary is the distinction 
betw(*en species and varieties. * ♦ ♦ Even Ireland has a few animals, now 
generally regarded as varieties, but which have been ranked oe species by some 
zoologists. Several most exf>erienoed ornithologists consider out British red 
grouse as only a strongly marked race of a Korwegian speoiee, whereas the 
greater number rank it as an undoubted species peculiar to Great Britain.” 
He further states that few well marked and well known varieties can be named 
which have not been ranked as species by at least some competent judges, and 
he summarises thus : — “ Certainly no clear line of demat*oation has as yet been 
drawn between species and sub-spooies — that is, the forms which in the opinion 
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of tfome naturalists come vei-y near to, but do not quite arrive at, the i*ank of 
SpedeH ; or, again, between 8ub-s|>ccies and well nmrked varieties, or between 
lesser varieties and individual diflerenceb.”* 

Mr. Sclater, in his review of Gould’s Monograph of the, TrochUida^,, 
observes, — “ We have never been able to draw the lino between a species and 
a climatic varirdy, nor do w^e ladievo it is }M>sHible so to do. W(} therefore do 
not complain of Mr. Gould havuig given spedific names to certain local forms, 
if it can be shown that they are invariably <listinguishable by constant charac- 
ters. ”t And anothei well known naturalist, Mr. A. K. Wallace, in writing 
on the Pigeons of the Malay Atchipelago says, — ‘‘A permanent local vaiiety 
is an absurdity and a contradiction, and if we once admit it, we make species 
a matter of pui*e opinion, and shut the door to all uniformity of nomenclature;” 
and he holds that wlieni tlu* ditlerenee, however trivial, is constant, the so-calhd 
varieties must be regarded as distinct s])ocies. 

Practically, as it seems to me, it matUTS little whether these closely allied 
forms be charact(U‘iztd aa sjunues, mces, or vaiietios, the true object of all 
nomenclature l>eing to aid the student in the syskunatic ai*rangein(‘nt of all 
existing organisms according to their natural afliniticb. But the too common 
practice of confounding well marked local forms on tin' mere siq>position of 
specific identity, without actual examination and comparison, is a positive 
injury to the cause of science, and cannot lie too strongly condemned. It is 
not only fatal to scientific accuracy, but renders it almost bojieJesH to arrive at 
cori'oct conclusions on the geographii'ul distribution of species, a subject of the 
highest interest to the philosophical naturalist. 

13, NiiSToii EssuNciii, De Houanc6. 

What is Neff tor Nssfingii? asks one of my correspondents. Tim (juestion, 
though simple enough in itself, is not easily answered. The only H[»ecimen 
extant, so far as I am aware, is the one in the British Museum (whicli I have 
never had an opportunity of examining), and the several accounts given of 
the bird by those who profess to describe it, are so much at variance that local 
naturalists may well acknowledge themselves at fault resj)ecting it. 

M. 4e SouaUc6, the original describer of the s|jecieB, says : — 

Le Nestor dont nous aliens donner la description est, sans contredit, 
Poiseau le plus remarquable de la collection M<iss6ua. IntermMiaii-e entre le 
N hypopoliua et Id) N» productusy oe magnifique Perroquet r^iinit, dans son 
|dutnag6, dea details caraotfiristiques de oes deux espC'CC's, Coloration g6n6rale 
nexnblable h cell© du N. hypopofiuiff 

Mr. Gould, in the Supplement to his Ifand-book to the Birds of Attsirediat^ 
aays 6f this species, — “ A single specimen only of this magnificent Parrot has 

Ortgi)) of Sipecieet, p. 60. t /6w, 1802, p 7*^ 

H 
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come under my notice ; and this example is perliaps the only one that has yet 
been sent to Europe. It formerly formed part of the collection of the Prince 
D’Kssling^ of Paris, but now gmees the National Museum of Great Britain. 
It is iu a most {perfect state of preservation, and is without exc^eption one of 
the finest s^^ecies, not only of its genus, but of the groat family of parrots. 
The native country of this species is supposed to bo New Zealand ; but I, as 
well as M. de Souanc6, have failed to learn anything definite on this j>oint. 
In size it even exceeds the great kaka {XeMor hypopoUti»)^ which it resembles 
in the form of its Ix'ak, while in its gen(u*al colouring it closely assimilates to 
protJ mtus,'"'' 

Dr. Finsch, on the other hand, states in his Monograph, that Nestor Estslingiiy 
Del!k)uane^ (of which the type is in the British Museum), is in size and general 
colour the saiuc as Nestor meridiotuHiSf but has the bi-east ash grey w'ith brown 
terminal margins, and a broatl yellowish white transvei*s(* hand si might jicross the 
belly. Further on he speaks ot‘ both the origimd specimens from the Massena Cob 
lection being in the British Museum, and staU's that “ they aj)pear to be the only 
ones known.” lie adds, that he wm not able to make siu h an examination of them 
as ho wished, owing to tlieir being in hermetically c‘loH(‘d glass cases, but quotes 
Souano<3, to the effect that r(*d marks on the inne^r vane of the (piills and 
tail feathers are fu*ecisely us in Nest nr nierldioyudls ; whcToas Mr. Gould dis- 
tinctly says that while the biil feathers in N, vieridumali^ and N, prodmtus 
are strongly toothoil on the under surface with rod, “in Nestor Esslhiyn no 
such marks ocimr, tin? toothing on the inner webs of the priinai’ies is not so 
clear and well-defined, and the light coloured interspaces are more freckled 
with brown.” 

As stated by Mr. Gould, there is no certainty about thei type specimen of 
M. de 8ouanc6 having come from New Zealand. Dr. Finsch, however, 
regards it positively as a New Zealand species, and cites Dr. Haast as his 
authority. “No traveller (he observes) speaks of this rare bird, and only 
from a remark of Dr. Haast’s does it appear that it really still exists. He 
says, in his interesting treatise on the kakapo (»er Hmidd dta Kaiserly ZooL 
Mot, Ver. Zer Wien.^ 1863, p. 116), — Nestor EssUngii is still to be seen in the 
forest districts, living on the berries of the numerous Alpine shrubs and on the 
roots of Alpine herbs, — the only remark we possess about the species.” But 
Dr. Ilaost has since written to me, asking what Nestor EsslinjU is, and I 
gather from his correspondence that he mistook another bird (the large Alpine 
Nestor y which Dr. Finsch considers a moi'e variety of A. meridionalis) for the 
true Nestor Esslingii, There is, consequently, no positive authority for oon- 
sideidng this a New Zealand species. 

Not having access to the type specimen, and left in utter confusion as to 
its real characters by tlie discrepancies to which I have adverted, it is impossible 
for a local naturalist to hold any decided opinion respecting it. But assuming 



Dr. FinsoL’a doscriptiuii to Ih* 8triotly correct,' that it moBt nearly resembles 
Nestor meridionalis^ from which it is only distin^uifihable by the broad 
yellowish white bnnd across the under parts of the lK>dy, and considenng the 
extreme tendency in that species to variability of colour, I should l>e inclined 
to regard the British Muscuim bird as an accidentfd variety of the common 
Kaka. Among the numerous abnormally colt>ure(l examjdos which I have 
soon, from time to time, varying from an almost pure albino to a licli 
variegated scarlet, J remembei* one which, although like the common bird 
in its general plumage*, had a broad lotujitwUnal band of yellowish white on the 
alnlomen. The specific identity of this specimen with Nestor imridmialis 
was uniuistakable. 

14. Nkstor superbuh, Duller. 

Diagnosis. — Latere iuferiore, capitis latoribus, torque n\ulia% tergo 
caudtecjue tectricibus et 8uj>erioribu8 et inferioribus puniceis ; pileo, pectore, 
humens alarunupic tectricibus superioribus flavis , alis albido-flavis ; cauda 
cineroo-flava. 

Dr. FinHch’s remark that my Nestor stiperhus approiiches ncuireM in colour 
to N. Nsslingii and N proditcfvs^ does not fend to diminish tlx* confusion 
which alroiuly exists. As we have alrea<ly seen, this autlior makes the yellow 
bedlylMind almost the only distinguishing feature l>otw(‘en N. KsslivgU and N. 
<meridio7ioJis. Gould gives the following description of the Phillij) Island 
bird (Nestor prod 7K!tvs) .--G(meral colour of the upper surface browm ; head 
and back of the neck tinged with grey, the feathei’s of these parts, .'is well as 
of the bock, margined with a deeper tint ; rump, belly, and under ttiil coverts 
deep red ; checks, throat, tuid chest yellow, the former tinged with rod ; 
ehouldeiTB, on their inner surface, yellow tinged with rufous olive ; tail feathers 
banded at the base with orange-yellow and brown ; the inner webs of the quill- 
feathers at the base and beneath with dusky rod and brown ; i rides very dark 
brown ; bill brown ; nostrils, bare skin round the eye, and the feet dark 
olive-brown, 

A glanco at the diagnostic chai'actera above (as quoted by Dr. Finsoh) will 
show that my Nestor mperbrn is a very differently coloured bin! to oitlier of 
these species, 

15, NbSTOR OOOIDENTALIS, Bullor. 

Dr. Finsch disallowed this »i>ecie8, on the supposition that it was the large 
Alpbe Nestor from the Bouth, wliich he pronounces a mere variety of Nestor 
nuridiontdis. This surmise was a mistake ; but, in a letter to me, he state;} 
that he is still inclined to believe that N ocddetUalis is only another ‘‘ variety ” 
of the oommon species. 
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16. NeSTOE NOTABILia, Gould. 

Tbift fine species is not quite so scarce as Dr. Finsch supi>osoa In referring 
to the two examples sent home by Mr. Man tell (the first pair received in 
Europe), he observes that they may l)e regarded “ as tho last of this extinct, 
or very nearly extinct, speries but further on lie mentions, on the authority 
of a private letter, tho arrival of two sjieeimens at the Vienna Museum. 

As this bird inhabits the slopes of the Southern Alps, and is driven down 
to the plains only during very severe winters, it is not frequently met with ; 
but explorers, like Dr. Ilaast, who have visited its Alpine haunts, report it 
comparatively coiniuon. A zealous friend in the back Mackenzie Country has 
obtained, at vanoiis times, no less than eight live specimens for me, but in every 
instance some accident has ocmrrod to them it* frarislftiy or they have managed 
to escape. 1 am informed that another pair of live oiu»b are now on their 
way, and I trust that these may micli me in saft^ty, for it would bo of the 
highest interest to study the habits of a species at pix'sent so imperfectly 
known. 

A specimen obtained by Dr. Menzies in tho Otago I'rovinee, and presented 
by him to Sir George? Grey, is now deposited in the Colonial Museum 
at Wellington. 

17. Apteryx aestralis, Shaw. 

The first exaTnplf3 of the Apteryx of which there is any record wa^ 
obtained in New Zealand, about the year 1813, by Captain Barclay, of the 
ship “ Providence,” and afterwards deiKwited in the collection of the late Lord 
Derby. This bird was first described, under the above mime, by Dr. Shaw 
{Nut, M\9 c., Vol. xxiv., pis. 1057, 1058), and afterwards, at greater length, by 
Mr. Yan'cll, in the Tramactioiis of tlie Zoologiml Society (Vol. i., p. 71, pi. 10). 
On the 10th Doceml>er, 1850, a series of Bpeoimetts was exhibited before the 
Zoological Society of London, when Mr. Bartlett pointed out characters which^ 
as he contended, establLslied the existence of two 8i>ecie8 hitherto confounded 
under the specific name of Apteryx amtralu (Proc. Zod, Soc,, 1850, p. 276). 
Mr. Bartlett stated, at this meeting, that an Apteryx belonging to the late 
Dr. Mantell having been placed in his hands by that gentleman, he had 
remarked its dissimilarity to ordinary examples, and that after a careful 
comparison with a number of other specimens he had come to the conclusion 
that it was a new species. On comparing Dr. Mantell’s bird, however, with 
the original specimen in the Earl of Derby’s oolleoUon, he found that they 
wwe identical. He accordingly referred his supposed new specie^ to Ap. 
amtfraJlAMy and distinggished the more common bird as Ap, Mmtdli — 
humble effort,” as he says, “ to commemorate the exertions of Walter 
Mantell, Esq., to whom we are indebted for so many valuable discoveries in 
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the natural history of New Zealand.” The clumvctei’s which distinguish it 
from Sh«w*8 Ap, amtrc^h ai’o, — “ its stnuller size, its darker and moi*c rufous 
colour, its longer tarsus which is seutcllated in front, Its slioiifu' toes and 
claws which are horn coloured, its smaller wungs which have much stronger 
and thicker ({uills ; and also in Jiaving long straggling hairs ou the fac'o.” 

Mr, Bartlett stated further, that tJie A'pteryx belonging to Dr. Mantell 
was coll(*cted by his son, in Dusky Bay, whence the original bird, figured and 
described by Dr. Shaw, was also obtained, nn<l that so far as he had l>eon able 
to ascertain, all the known specimens of Ap Mantdli wore from the North 
Island. 

In a Report on the prt‘sent state of our Knowledge of the Species of 
AptPrip'^'' by Drs Solator and Hoclistetter, read at a meeting of the British 
Association, in September, 1861, and published for geueial information in the 
New Zealand Gazette^ in May, 1862, the following observation occurs 
respecting Ap. nnsfralis • — “ In fact, the species is so closely allied to Ihe utjo. 
Mantelll jis to remhu* it very desirable that further examples of it should be 
obtained, and a rigid examination institub^d between the two. For the 
present, however, we must regard this form oi Apteryx as belonging to the 
southern podion of the Middle Island.” 

Mr. Gould, in the Api)endix to his Uand-hook to the Blrdtt of Aiintralia 
(p. 568), retains the original name for this species, but remarks: — “If Mr. 
Bartlett’s view be correct, it is probable that the* bird figured by me is the one 
he has named Ap. ManleUi^* 

Jn my Essay on tJte Omitholoyy of New Zealand^ 1865 [Trans. N. Z. 
Inst., Vol. i.), I stated that only two examples of Ap. australis bad been 
recorded (those noticed above), but Dr. Otto Finsch, in his review of my 
Essay, [Journal f dr Omithologle, 1867, p. 331) olwerves : — “ Our knowledge 
of Ap. australis, Shaw, is not confined to the two examples inferred to by Mr. 
Buller. The Leiden Museum possesses one also, and there is a very fine 
specimen in tlie Imperial collection at Vienna.” 

Never having seen the four examples of Ap. australis thus mentioned as 
existing in European collections, I cannot presume to ofler any positive opinion 
respecting them ; but having examined a large series of spocimons in New 
Zealand, some forty in number, of all ages and collected from all pai'ts of the 
country, I have no hesitation in saying that (excluding, of course, the well- 
known Apteryx Owmii) all of them are referable to one and the same species. 
Having also carefully inspected the drawings illustrative of the specific 
distinctions between Ap. australis and Ap. Mantelli [Proc. Zool. Soc.) and 
examined the characters on which Mr. Bartlett grounded his new species, I 
am strongly of opinion that it will be found necessary to drop Apteryx 
MmiuUi as a species, and to refer all the examples thereof to the true Ap. 
amtratii. 



Mr. Bartlett draws the following distinction as to tli(‘ colouring of the two 
supposed spndos : — “ AufttraHa: Colour pale greyish brown, darkest on 

the baick. Ap. Manielli : Colour dark rufous brown, darkest on the back.^* 
Tho above descriptions are applicable, the funner to the female and the latter 
to the male of tlie common species. 

Mr. Bartlett, in giving his mcasui*ementa of tlie two birds, projierly 
observes that the entii'e length, Ijeing taken fro;n skins, is of very little 
value ; but the difference in the general proportions (amounting to two inches 
in tho length of the bill) is also characteristic of the two sexes, tho female 
l>eing considembly larger than the male. 

The eondition of wing, ascrilsnl by Mr. Bartlett to Ap. auairaluiy “with 
soft slender quills’’ (os figured in the Proc, ZooL Soc.)^ is that of the 
young binl. The length of tho “straggling haii*s on tlie face ” varies in almost 
every individual, and is certainly of no value as a specific cluii-actor. 

Mr. Barilett’s strongest point is that one species has tho tarsus scute/lated 
in front, wliile in the otlier it is reticulated. The <le.scriptive and comparative 
notes which I Jiave collected on this point are too lengthy to bo given here, 
but they will appear in my forthcoming work on the Birds of Now Zealand. 
To summarize, I may statfi that 1 have found so great a diversity of character 
in tho size and arrangement of the tarsal scales in different examples, that 
I do not attach very much importance t4> those peculiarities of structure in 
this respect, which Mr. Bartlett ilccms of specific value, I have observed a 
glaciation from a regular series of (puidrangular scutes, protecting the whole 
anterior portion of the tarsus, to a reticulated surface of large irregular scales, 
those towards the distal end being broadest The latter condition apjieai’S to 
be charactcristi(j of the immature bird, th(i scales being detached from each 
other and not imbricated, or with overlapping edges, as in the adult. 

Figures 1 and 2 (Plate Xll.b.) represent the wing and foot in an ordinary 
adult female of the common species, the so-called Ap. Mautdli. 

18. AiII>ea sacjha, Gmelin. 

It is satisfactory to find that our Blue Heron {Ardea matook) haa boon 
finally identified with A^'deaaacra of (Imeliu ; and tliat we are thus enabled to 
purge our list of so gross a corruption of the Maori, as “matook^’ for 
“ matuku.” 

19. Rallus pbctoralis, Lesson. 

^ I think we are perfectly justified in considering our Mattus asaimlUs 
identical with E. jmctomlis^ the more so as Drs. Finsch and Hartlaub have 
been compelled to reduce their EalJus Forsteri to a synonym© of that species. 

In a paper communicated to the Zoological Society of London (November 
26, 1869), they observe ; — “ It is certainly disagreeable to kill ofie’s own 
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children, bnt as to Eallita Forateri we are fully convinced of our error. In a 
set of s})ecimcnB from tlie Pelew Islands, some bad tbe rufous j>ectoral bund, 
in two otliers it was entirely wanting, and in one binl tbero was only to 
seen a faint trace of it.” They, therefore, conclude that their so-called Fallna 
Forateri iH oi\\j a, variety of age or season of the well known 7i". 

Lesson. 

I have examined a large sciic*8 of speeimens in Now Zealand, and although 
I have never seen one in wliich the pectoral hand was absent, 1 have found it 
varying, both in extent and dejrth of colouring, from a narrow inteiTuptt'd line 
of rufous brown to a broad zone of rich chestnut. In other respects all the 
sirecimens are very inucli alike. 

20. OcYnnoMiiH Nicmic^ANS, Bailor. 

Dr. Finscli is of opinion that tire new Rail discovered by Dr. Hector in 
the Otago Province, and described by mo in the Tmnmcinma of the New 
ZeoJaml fmtitute (Vol. i., p. Ill), is identical with GalNral/ua fuacm^ Du Bus, 
which, he states, Mr. Gi*ay confounded with G. bravhyplerus, Lafr. 

It is natural to erupiire how, if Gallirallna fuanut he a well established 
species, it has hithei’to l>een omitted fi'oni the List of New Zealand Birds? 
Although Dr. Fiuscii staters that G. bracin/pfema (of which Gr^ay considers 
G,/iiacua a synonymt*), “ never occur-a in New Zealand,” he includes it in his 
enumeration of Now Zealand Birds, Journal fur Ornilholoijie^ 18()7, pp. 
346-317. 

21. PHALAC’KoeoRAX NovAR HoLLANDi^, Ktephcns. 

In his review of my Faaayy Dr. Finscli obwves (Jonm. fiir Om., 1867, 
p, 339), — “ Graculva carhoidea cannot be separated as a species from our 
£uroi>ean G, carbo^ Linn.” Referiing to this, my friend, Captain Hutton, 
writes to me, — “I think Dr. Finsch is wrong in uniting our Graculua 
oa/rboxdea with the European 0. carho, 1 was well oetjuainted with the latter 
in all seasons in the Crimea, and I am pi'etty well acquainted with Oarboides 
up here (Auckland), and I feel sure that they are different.” 

I agree with Captain Hutton in Ids view as to the siieciSc distinctness of 
the two birds, but the so-called G, carboidea must be referred to Fhdorrocorax 
Novm MoUandicBy as originally descrilwd by Htephens {Gout of Shawls Gen. 
ZooLy Vol. xiii„ pi. 1, p* 93). Tt was noticed by Mr. Gould, and described 
(from Australian speeimens) under the name of I\ carhoidea in the Proceedings 
gf the ZotJogical Society (Part v., p. 150). It appeared again under the same 
liame in his great work on the Bfrds of Australia, where he states that it 
exceeds in size its prototype, the Phcdacrooorax carho of Europe.” In his 
more recent Hand-hooky Mr Gould has rectified the nomenclature, making liis 
so-called P. carboidea a syuonyme of P, Nov<» HoUandiaSy to which the New 
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Zealand bird is also clearly referable. The generic title ailo])ted by Mr. Gould 
{l*hal<icroeomx of Briason) appears to mo more satisfactory than GraculitSy 
about which there seoins to bo no finality. In Mr. G. Jrt. Gray^s first list 
{App, to Dieff^ N,Z,^ Yol. ii., p. 201) it was wrilU*n GraucaJm, and in his 
Zoology of the Erehm a)ul Terror^ Birds, p. 20, it was changtHl to Graadm^ 
and in his latest list 1862) it l^ecame Graculm, a term originally applied 
specifically by Linnasus to the gi’oen cormorant of Eiii*oj>e, Pelminus graculus 
(Syst Nat, Vol. i., p. 217), 


Note to Art. II. — Buixer’b List of New Zealand Lizards. 

Add, — 12 b, Naidtium Imeatus, sp. n., Gniy. Ann. and Mag. Nat. Jlist, 

1869, Vol. iii., p. 243. 


Art. X . — On Latrodectus (Katipo), the Poisononti Spider of New Zealand. 

By Ll. Powell, M.R.O.S.St, A. 

(With Illustrations. ) 

[Read before PhUoHophkal hisiltvle of Canterbuty, May 4, 1870.] 

A C 30 MMUNICATION was read before the Auckland Institute in October last, by 
F. W. Wiight, Esq., L.M,P., on a case which came under his observation of 
the ill elfeeta produced by the venomous bite of a spider, knowm to the natives 
under the name of the Katlpo ; he also related two or three cases recoixled by 
other observers. Both in the local effect and the extreme prostmtion of vital 
power, tliei'o was groat similarity to the injuries inflicted by venomous snakes, 
and in one case death is said to have followed after a considerable interval. 
The injurious effects of the bite are well known to the natives, and, according 
to Mr. Wright, they describe two kinds of Katipo, one black, the other black 
with red markuigs ; the noxious piDi^orties of the former seem doubtful, but 
all agree that the rod-spotted spider is highly poisonous. 

Dr. Hochstotter says, — As we wore about to camp for dinner, we were 
cautioned by the natives against a small black sjiidcr with a stnpe on its back, 
which they call Katipo. The spider is said to exist only here and about Ofcaki, 
on Cook’s Strait, on the grass growing upon the sand-hills, and its bite to be 
so poisonous, that with sickly persons it has even caused speedy death. ^ ^ 

Kalph, in the Journ. Proc. Lin. Soc., describes it us a real spider, of a very 
different appearance at different periods of its age; when full-grown it is 
black, with an orange-red stripe on its back. Ralph mentions also that he had 
put the spider together with a mouse, and that the latter died after eighteen 
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horn's in consequence of the spider bite.*’ — {Hochtitetter^s New Zealand^ p. 440.) 
I am sorry that I have not been able to obtain the volume of the Linnean 
Society's Transactions, containmg Dr. Ralph’s communication. 

These sj)idei*8 are tolerably numerous in the North, b\it rare in this Island. 
Dr. Haast, however, informs me that, according to the Maoris, Katipos have 
lately made their appearance in the sand hills near Raugiora. On Friday last 
I received from Mr. Nottidge a spider which he found beneath a stone in the 
Maori Pa at Woo(h*nd, and wliich corresponded to the dc 8 cri 2 )tion of the 
Kaiipo, and on comparing it with a dried specimen given to Mr. Fereday as a 
Katipo, I found it to 1)0 of the same species. 1 have had no opi)Ort unity of 
t-esting its venomous properties, but 1 shall show in the sequel that there is 
very gtiod reason for belie viivg that it is truly poisonous. I am not aware that 
it has been sciontitically dt^soribed, or that it has received any sj)ecific name. 

The following is a desci'iption of its ailinitics and characteristics : — 

Fam. — Theuidud^. Gen.— L atrodectus. 

Provisional specific a}»})ollatioii. — Lutrodeciua Katqnh 

AdvH female. — Length of body J-im’h. Oephalothorax, broad posteriorly, 
constricted and somewliat i)roduce(l anteriorly, flatb^Jied ; ea 2 )ut, elevated and 
well defined, normal grooves fairly indicated ; a transvei'se dt‘pression behind 
the caput ; colour, a glossy black. Kyes, eight iu numlx*r, tolerably equal in 
size, the anterior midillo pair being slightly the srnalh^st, arranged in two 
transverae rows of four oacli towaixlsthe anterior aspect of the elevated caput, 
very slightly curved forwards ; eyes of anterior row distributed at equal 
distances, middle pair situated on a common ]>rojoction directed anteriorly ; 
external eyes situated on slight eminences directed downwards and outwards, 
posterior row more widely distributed thiui anterior row, at ecpial distances ; 
middle pair Sf'ssilo directed upwards and slightly outwards ; extenud eyes on 
ominenc(3S directed outwards and slightly backw ards ; clypeus as deep as the 
width of the anterior row, divided by a trausveiw suleus a little below the 
anterior eyes ; lower division of clypeus tumid with a slight vertical medhin 
depression ; the eyes shine with a pearly lustre, so that the jiosterior middle 
pair are plainly visible without magnification. I^^gs tolerably robust, of 
moderate length, the first pair are the longest, then the fourtli, the third pair 
are the shortest but do not differ greatly from the second pair in length ; 
colour black, the tarsus and metatarsus reddish, clothed with fine blackish bail's, 
©specially the two posterior pairs; thi'ee claws, two of them pectinated. 
Palpi of modemte length, black and hairy like the logs, terminated by a 
single j)ectinated chiw. Labium considertibly broader than high, the free 
border forming nearly a continuous curve, slightly flattened anteriorly. 
Maxillss moderately long, much inclined on the lip, convex transversely, inner 
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extremity pointed, inner border slightly convex above lip, concave towards 
lip ; superior border truncated, forming an obtuse angle with external bonier, 
wliich slopes away to the inseHion of the palpus. MaxiJlaj and labium 
brownish-black, sjmrsely clothed with fine brownish hairs. Sternum heart- 
shaped ; black, and somewhat hairy, especially towards the border. V ulva, a 
simple transvenae opening witliout appendages ; palish-brown, situated on the 
summit of a mammillaiy protuberance. Faloes vertical, rather small, 
terminating below at the upper surface of the maxilhe, which project slightly 
beyond them. Abdomen sub-globular, very convex above, overhanging the 
base of the cophalothomx, anus and spirmeiets not visible from above, upf>er 
surface a I’ich glossy blue-black, thinly clotlied with black liairs, anteriorly are 
two interrupted yellow lines, formed like notes of interrogation with the 
convexities oj)p 08 ed, these ai’e not visible from abovo ; from the mid-point of 
the upper siuface to the anus runs a bright scarlet band with vandyked 
borders ; it may bo described os consisting of four confluent lozenge-sha|>ed 
spots ; there was a slight indication of a yellowish bordering to the strijie. 
Under surface of abdomen black, with an obscure red patch on either side of 
the vulva ; a similar patch anteriorly to fhe spinnerets. 

I have been thus i>articular in my dcsciiption, becatise, amongst spiders, 
individuals of difierent sjiecies so closely resemble one another, that a veiy 
minute description is necessary to enable an observer to decide the Bjiecies 
with corttiinty. 

Now, with regard to the venomous attributes of this spider. It belongs to 
a genus which contains several species also reputed poisonous ; thusWalckenaer 
says of the Latrodectua 'tmdmignaluSy an allied species, common in Sardinia, 
Corsica, and parts of Italy, — ‘‘ This sjiecioB is certainly poisonous ; its bite 
causes, they say in man, pain, lethargy, and sometimes fever. M. Liugi Totti, 
Physician to the Hospittvl of the Madeline at Yolterra, in a long inomoir which 
ho has sent us, confirms all that has been written concerning the effects of this 
spider by Boccone, lleyder, Rossi and others ; however, its mandibles are not 
very strong and it is not large (about half an inch in length).’’ Mr Abbot, 
(who was ignorant of what had been written in Europe conconging the 
Latrodectua) in his Georgian Sjyideray says, — Of tlvree species (of Latrodmim) 
which he has figuretl, that their bite in America is undoulTtedly venomous,” 
ijl\^cdckeifi(wr lliatoire dea Inaeotea Apterea, pp. 643, 644.) The fact is extremely 
interesting, tliat in a genus of spiders containing comparatively a very small 
number of species, these species are so widely distributed over the world as to 
be found in Euroj)e, America, and New Zealand, all being highly noxious, and 
all, with one or two doubtful exoeptions, being black with red markings ; for 
colour is of all clxaracteristics the most variable, and most particularly so in 
spiders. 

So much has boon fabled concerning the bite of the tarantula, a spider of 
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the genus Lycosa, and it is so well known that the bite of the great majority 
of spiders is innocuous, that one foels inclined to doubt whether all these 
accounts of poisonous spiders are not greatly exaggerated ; still, considering 
the independent sources of our knowledge, we otinnot but conclude that many 
members of the genus Latrodej'tus are highly venomous. 

In conclusion I may say, that it is very desirable that all cases of bites of 
supposed poisonous spidfU's should bo carefully recorded, but only by eye 
witnesses. I shall be very ghul to receive specimens to exj:)eriment with. 


Art. XJ. — On the Birds of New Zealand. By T. H. Potts. 

(PA«T II.)* 

(With Illustrations.) 

[Head before Wellington Philomphiral Sociefg, June 25, September 17, and Octolxr 22 ; 
and tnfore the /*hUoftojthU'al Institute of Canterhiirn^ Stpte'mber 7, 1870.] 

The following additional Notes on some of our Birds are oflered wdth a full 
sense of their wont of comj>let/<*nes8, which will V>e felt by those whose habits 
lead tlieiu to gaze on the face of nature. Asa rocoid of facts, they have been 
written at different times and places, for the most part amongst the birds 
themselves when the leisure hour permitted, in the cultivated garden, 
beneath the deep shadows of the leafy gully, on the wide expanse of the brown 
tussock-clad plain, by the rocky coast, or in the gloomy aljune valley. 

It is yet possible to reach some secluded spots where the hanging branches 
of the vii’gin forests exhibit lovely forms and hues of glorious foliage in all their 
pristine beauty, still unscathed by tiro or bushman’s axo ; where binls still 
flutter and carol through revolving seasons of a golden age ; where the 
murderous guns, the stealthy cat, are alike unknown ; where the bold contident 
curiosity of the birds surprises the human trespossi^r, and teaches him, in the 
plainest language, the story of the changes effected by the savage barbarity' of 
man. 

It is felt that some of the papers may be thought long and tedious ; but 
in explanation, it may be stated that 1 have since last year met with Gray's 
Liit of the Birds of New Zealand and the Adjacent Islands^ and Mr. Gould’s 
Handhooh to the Birds of Australia, and thought it desirable to comply as far 
as possible with a wish expressed in the latter work, and make the notes on the 
genera Athene^ Nestor, etc., leather full. In the illustrations it will be observed 
tliat the majority of the nests tigurod are those of indigenous species ; such a 
seloction, it was thought, would be interesting. 


* For Part I., sso Trans. N. Z, Inst., Vol. II., Art. VIII., p. 40. 
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LIST OF BIRDS DESCRIBED IN THIS PAPER. 


[The species are numbered in conformity with the bat given with the author’s former 
paper,— 7’ra?i«. N. Z. Vol. ii., p. 40.] 

No. 

1. Hiencidea (Falco) Nova) Zelandia?, Gml. 

3. Athene Novee Zelandiao, Qnd, 

4. „ albifaciew, ^rm^, (ejulans, (Strix Haastii, 

6. Strixl (parviftsima, Potts,) (delicatula, GoM.) 

7. Halcyon vaganw, (^rajf. 

B. 7. „ cinnaniominus, Swain. 

11. AuihorniH melamu’a, Sparrm. 

15. Pogonomis cincta, JJuhxs. 

B. 19. Orthonyx (Mohoua) iilbicillus, Gird. 

[No. 27 of former list.] 

24. Gerygone flaviventris, Gray, 

29. Petroica macrocephala, Qnd, 

33. „ albifrons, Gnd, 

34. An thus Novsb ZelauditB, GmL 

35. Zostorops lateralis, Lath, 

37. Rhipidura flabellifora, Gml, 

51. Nestor meridionalis, Gnd, 

53. „ notabilis, Gould, 

5G. Stringops (Sti^ops) habroptilus, Gray, 

57. Eudynamis Tahitiensia, Gml, 

GO. CJotumix Novae Zelandise, Quoy, 

B. 65. Anarhynchus frontalis, Quoy, 

7 4. Ardea sacra, Gad, 

B. 75. Ardetta pusillo, Gould, (Botaurus minutus, Haasl.) 

87. Ocydronius australis, Sparrm, 

91. Forphyrio melanotus, Temm, 

05. Spatula variegata, Gould, 

98. Hymenolaimus malacorhynohus, Gmd, 

99. Podiceps rufi pectus, Gray, 

B. 131. Sterna (alba, sp. nov. 1 Potts,) 

134. Phalacrooorax (Graculus) carbo, Linn, 


No. 1. — Falco Nov>e ZBLANDii®, GmL 
(See also Vol ii., p. 51.) 

As it is probable tliat further information concerning the genus Fedeo may 
form the subject of a future paper, it has been thought preferable to reserve 
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notes which have been prepared on the question as to whether we jK)ssess more 
than one 8j>ecie8 of Falco ; and I will for the present only i*efor to Plate IX., 
which represents a nesting place on the edge of a wooded gully, intersecting 
one of the spurs of Rocky Hill, Malvern Hills, from whence three eggs were 
taken in the month of November. 

No. 3. — Athene Nov^ ^^elandi^. 

Ruru, rurupeho. 

More-pork. 

The small number of s^iecies of nocturnal J ccipitres that ai'e at present 
known to exist in this coimtry is in correspondence wdth the marked absence 
of variety in the species of diurnal Jiaptores in our bird system ; yet, that it 
should do so apj)eai*s unaccountabk». In the first place must be noted the 
entire absence of the Capriinvlgidcr^ a family which, in many lands, in the 
chase of their insect prey comjx^te with several of those species of Strigidee, 
which are crepuscular, or nocturnal, in their habits. The ceaseless 
persecution which the falcons and harrieis have sustained at the hands 
of the unreflective Euroj)can settlor must have ensured a very abundant 
supply of food to the owls ; some of the smaller mammalia have incmisod 
enormously j mice, young rabbits, rats, and insects, form no incoiisiderablo 
items in the food supply of hawks in many places. It was therefore 
not tin reasonable to suppose that a considerable increase would have 
been perceptible in the number of these vermin killers, but the reverse is 
the caH(\ In most districts with wliicdi we are accpiainted, the More-pork 
has become very much scarcer duiing the last few years ; the increase in 
the number of prowling wild cats, taking up their abode in gullies and bushes, 
has, doubtless, tended to this result ] in such places they could steal iq)on the 
owl at its “secure hour,” when dozing off the fatigue of midnight rambles ; 
but the piiiue cause of its increasing scarceness is traceable to the alarming 
rapidity with wliich so many of the forests in Southern districts have been 
damaged or destroyed j the effect of this change in the aspect of the country on 
a bird so arboreal as AiJisne Novm Zelandian can bo readily appreciated, 
delighting, as it does, in the shelter of the densest shiule, whci'ein to pass its 
many hours of inactivity and repose. 

Although the living figure of our owl may be unknown to most persons, 
from the nature of its habits, yet few, perhaps very few, of the older settlers 
are unacquainted with the human-like cry of the More-pork. The distinctness 
of this call has conferred the name by which this useful bird is generally 
known throughout every part of the country, and for a similar reason the same 
name has been bestowed on a Podargua in Australia. As soon as night begins 
to spread its darkening shadows over our brief twilight, this active creature 
sets out on its hunting excursions, roaming over field and gully with soft, 
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noiseless flight, one of the advantages it owes to its floccnlont plumage ; its 
cry of “ morepork, morepork,’^ is repented at frequent inlervals, sometimes with 
the utmost rapidity of utteranec ; its course may thus Ik* traced as it emerges 
from the wooded gullies in the hills, the sound re-echoed in the stilly night by 
the op|x>sing heights. 

The power of voice which has Ijcen conferred on the Strigidcn is one of the 
most remarkable features in their economy, this power is the more striking 
from being used when nature is hushed into rej)Ose ; when the owl utters its 
startling sounds, whilst borne along on noiseless wing, the effect pi-oduccd on 
its terrified prey would disclose its presence as surely as though discovered by 
a gleam of light, as it dashes fnintically hither and thither in its wild efforts 
to escape, unnerved by the war-whoop of its enemy, whose soft, loose plumage 
enables it to follow the course of the quany, not only silently but swiftly ; 
far difierently indeed from the impetuous rush of the falcon, swooping on its 
victim in mid-air, yet, iverhaps, not the less sure. The 0001*80 of its terrified 
prey would probably be tortuous, as it fled bewildered in the darkness, 
followed ill its windings by the glowing orbs of its untiring, rolontloss pursuer, 
which could by raising or ruffling its downy feathers ofler a resistance to the 
air that would instantly act as a break in chocking such undue speed as might 
render the bird liable to overshoot its game. 

Tlie owl is far fiom being a timid biixl, notwithstanding its love for gloomy 
shades ; ofUui in the suuimer moonlight have wo watched it on a rail or fence 
close to the sea-beach, probably on the alert to various insects that 

frequented the thickets of Myoponim^ Olearia^ Leptospermmn^ etc. ; oftener 
still have wo observed it busy on a mousing expedition, at the barn and farm 
buildings. Allowing a very close approach, within a couple of yards, it was 
to be seen perched on a post or gate, motionless, all but a slight movement of 
the head, suddenly disappojiring for a few moments, probably long enough to 
catch and entomb a mouse ; its movements owasioned no sound that could be 
detected by an *attontivo oar. Now and then a shoH note was emitted, 
probably to scare its game into motion, which sounded like a grating sci*eam 
of “tohoo, tchoo.” 

Of its breeding habits we know but little. About three years since, two 
young birds were found in an old decayed tree iu the bush by Cooper’s Knobs, 
at the head of Lyttelton Harbour. An old breeiling-placo in a hollow rock in 
the bush at Ohinitabi, furnished a quantity of castings ; from an examination 
of these, which contained remains of mice, Cicadm^ Oolaopterm^ etc., itapjmred 
probable that spiders, taken in their webs, formed some portion of their food. 

Superstitious fancies, and even dread of the owl, has at times prevailed 
almost everywhere. ‘‘ Tho oule eke, that of deth the bode ybringeth,” sang 
the father of English poetry, and we learn from Oolenso that some of the 
Maoti tribes disliked the owl, which they persecuted and killed. Should a 
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remnant survive the hard times of tlie first rough settlement of the country, 
there is little doubt its usefulness will bo properly recognised and appreciated 
as a farmers’ friend. 

We have known a More-|>ork remain for several weeks in a deep shady 
gully close to the house ; if disturbed duiing the daytime it ap|)eared dazeil, 
its flight irregular and awkward, the bird seemingly anxious only for conceal- 
ment in the grateful shelter of the nearest dusky patch of shade it could ixjach. 
It is not unfrequeiitly found in barns or sheds, sleci)ing on the roof; if 
molested, using its beak fro(*ly on the hands of its captor. A friend of ours 
captured one by hand whilst it was sitting on a fence in the twilight hour. 

No. 4. — Athene albtfacies, Gray, (iijulans, Potts.) 

Sceloglaux albifacieny Gould. 

Wekau. 

Laughing Jackaas. 

However much changes in nomenclature are to be dej)r(‘cat('d, the Bj)ecific 
name wliich has been hitherto assigned to tlio large owl, tlie Wokau of the 
Maoris, appears so inappropriate, failing, as it does, to convey anything like a 
correct impression of the bird’s appearance, that we are temj)ted to oflbr 
the above as an amendment, one that is intended to express the leading 
characteristic by which it is best known in the localities which it frequents. 

We have enjoyed oppoHunities of observing living examples, of examining 
freshly killed as well as finely-preserved specimens, but have not yet met with 
a white-faced bird ; on the other hand, its loud cry, made up of a series of 
dismal shrieks frequently repeated, waking the tired sleeper with almost a 
shudder, at once distinguishes the “Laughing Jackass” as one of the 
peculiarities of the mountain distiicts. Will these reasons be^beld to l>e of 
sufficient weight to justify the proposed altemtion of its specific title 1 Why 
it should shai'e with one of our petrels and the groat Dacelo of Australia the 
trivial name of “ laughing jackass ” we know not ; if its cry resembles 
laughter at all, it is the uncontrollable outburst, the eouvulsive shout of 
ixxsanity ; we have never been able to trace the faiuU'St approach to mirthful 
sound in the unearthly yells of this once mysterious night bird — mysterious, 
because for years unsuccessful attempts had been made to secure a sj>ecimon of 
this dismal visitor, whose fitful presence at eventide was scarcely observed 
before its form was lost to view in the deepening gloom of approaching night. 
A sea-'bird, one of the ProceUaridae^ P, Cookxi^ gives utterance to a very ^mild 
version of the Wekau’s call, especially iiefore rain it is averred, but the 
petrel’s note is wanting in the intonsity of the dreadfully doleful shrieks to 
whioh the owl gives utterance. (Hee Captain Hutton’s “ Notes on the Birds of the 
little Barrier Island,” 7Va?is.,VoLi.,p.l62.) Mr. W. Newton lately, at the Levels 
Station, near Timaru, secured a specimen of the Laughing J ackass whilst engaged 
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111 the very act of making night hideous, so that all doubt has been removed as 
to the bird from whicli this startling cry proceeds ; this night-call was referred 
^to ill “Notes on the Birds of New Zealand,” Tram.y Yol. ii., pp. 45, 46. 

In 1854, at Bockwood, in the Malvern Hills, we first became acquainted 
with the Wekau ; it liad been captured in a drain or ditch, and lived in a 
half-tamed state for some time, beneath the house, till unfoi*tunately destroyed 
by a visitor’s dog. At the present time a very fine owl may be seen at the 
Chrisk'hiirch Acclimatization Gardens, where it has lived in confinement about 
two years ; we believe it was obtained from the (>ass River. 

In its customary position, when at rest, the great length of the tarsi are 
concealed by the plumage of the breast, the head feathers are so raised as to 
increase the apparent size of the head, this lessens veiy much the liawk-like 
appearance which the prominent beak usually gives to preserved skins of this 
bird ; the large brown eyes are very striking, but so sensitive that the owl 
apparently sufifers great discomfort when forced into daylight ; the mdes then 
become scarcely discemable ; tbe tarsi densely fi^atboreil, on examination 
appear remarkable for thinr depth no less than their length, the skin feeling 
loo'^ or free to the touch ; in dried skins this of course could not be observed ; 
much of the peculiar character of the nostrils also is lost in proseived skins ; 
the toes dull llesh colour, spai-scly covered with hairs ; the claws white, much 
curved, and sharp. The entire plumage is of warmer shades of brown than 
most of the specimens which ?ve have seen, but lias no claim to a wliite face ; 
the outer edge of the facial disk, where it covers the auditory conch, is whitish 
grizzle ; the nostrils appear raised or swollen. Tbe Curator of the Gardens 
states that he has heard the cry uttered but rarely, it was of a most disnial 
character ; it is fed on mice, rats, and birds ; it I’efuses to eat any kind of 
meat that may bo thrown to it ; its sight is thought to be affected. 

Borne years since, wo saw a fine bird which had been caught* on the pre- 
ceding night by a bushmnn, on the Tapper Rangitata Fiat ; the intelligont 
captor signalized his good fortune by chopping off the head of his victim with 
the over-ready axe. The look of satisfied triumph, as the bird wins jiointed at, 
we never saw equalled, except perhaps on one occasion, when a friend, fi'esh 
from town, entered the house with the mangled remains of a tame kaka, which 
he had blown almost to pieces in a kowhai tree, from whence poor Bess had 
unfortunately studied the stranger’s face too closely. A Wekau entered a 
shepherd’s whare at the foot of Mount Hutt, and remained for several days, 
peroliing in the roof ; on one occasion it seized a mouse which a oat had just 
brought in. Another visitor of this species remained in a station on the 
Rangitata for some weeks. Last year, a fine light-coloured specimen was 
obtained at the Point Station, Malvern Hills ; when killed it was perched on 
the rail fence, not many yoids distant from the house. Of the examples 
in the Canterbury Museum, one was procured fVom the Kakahu Bush, near 
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Arowhenua ; another, killed at the Levels Station, as befoi-e stated, was 
presented to the Museum by Mr. Donald Maclean. 

Mr. R Dobson states that the Wnimatemate Maoris describe this owl aa 
living in holes in the rocks ; they call it Kakaha ; they say it is as large as a 
pigeon {Carpophaya Novce Zelandicc)^ with a white breast, that it has a “wide 
mouth bill,” comes out at night only, and Hies without noise. 

Dr. Hajist says that the owl provisionally named by Mr. Buller, Htric 
IJaaatiiy is according to his opinion, Athetie egvlam : it was captured by his 
dog amongst the rocky prei-iidces in a ci-oek near the Lindis Pass, in the 
Province of Otiigo ; he also states that one night, in 1801, when camping on 
the Upper Kangitata, \iiider Mt. Potts, that judging from the noise there must 
have been many of these birds Hying about, that he and his party wore kept 
awake several houna by their shrieking clamour. 

In May, 1857, while living in a tent on the Uj)per Ashburton, we were 
constantly disturbed nt night by thoir doleful yells amongst the rocky mountain 
gullies. 

Some of the finest specimens known are preserved in the Museum at 
Dunedin. (Sec No. 4, A thene {Sceloglaiu ) alhi/acies. — ‘ Wekau ’ or ^Whekuu^ 
of the Natives (specimen belonging to Mr. Olapeott),” in Dr. Hector’s “Birds 
of Otago.” Jarora' J\* (ports, 1805.)’^ 

When disturbed on the grouml, it has bui’st forth into its weird-like cry 
immediately after taking wing. Its robust form, thickly clothed with soft 
feathers, is admirably add[)ted for encountering the 8(*veriti(*8 of climate to 
which it must be fre(punitly exposed whilst scouring its wild hunting grounds. 
Far less arboreal than its binallcr congener, it roams over the bleakest tracts 
of country, in many districts where bush of any extent is mndy to be met 
with, finding shelter oi^ngst the numerous cix^vices in the rocks of nigged 
mountain gullies ; strictly nocturnal in its habits, in pureuit of its i)rey, it 
must brave the icy blast of the alpine snow storm at the lowest temperature. 
The severity of the climate in these elevated n^gions would scarcely be credited 
by those who have only known the mildness of the coast line. As may bo 
infeiTed, the real home of tins liardy ruptoiial is amongst the fastnesses of the 
Southern Alps, from whence it makes casual excursions, by the numerous river 
beds, to the lower lying grounds, those occasional visits extending as far as the 
plains. Although well known from its cry, not many si>ecimon8 have been 
obtained, as fortunately for its preservation it is seen only at eventide or night. 
From the enormous increase in the numbers of the introduced rodents, the day 
U probably not far distant when the farmer will be as anxious for the preser- 
vation of the few groups of vermin killers as for the protection of game birds. 

Mr. Clapeott’s specimen was obtained at Popotunoa, and others have been seen 
nsw Waikouaiti, Bhag Valley, and other localities near the coast.— En. 

K 
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Tbe introduction of St/rix Jiamima to our widely spread agiioultural dig- 
tricts would, it is believed, prove a boon of groat value ; many other specieg 
of perhaps equal worth might be imported through the aid of the floiirishing 
acclimatization societies ; much corn might, by this means, be saved from the 
damage occasioned by the depredations of mice, etc. The risks which the newly- 
imported bird has to encounter should not l>e forgotten ; it has truly to pass 
through the ord6cd of fire; perhaps tlie intense sporting, not to say destructive, 
instinct which is occasionally exhibited by certain of our fellow-settlors, may 
be the shadowy tradition of that once exclusive recreation of the great ones of 
the earth, that ‘^gift of the go<ls,” that has been style4 in earlier days, 
‘‘ Studium nobilium, communitcr vonanter, quod sibi solis liccre contendunt.” 

It is gratifying to reflect on our march of progress and freedom even in such 
a small matter as this fowling ; not that the result has boon invariably a subject 
for congratulation. One of the earliest imported Tasmanian magi>ies was 
killed in Lyttelton ; of the pair of “silver swans ” that graced the Avon, one 
was bmvely encoun tiered and, slain near Riccarton ; and it w’as announced 
within the last few days, that the (irst partiiilge which had visited the llakaia 
paid wdth its life for the privilege of gazing on the mighty “ Sun stealer.” ^ 

The largo owl has rarely reached Europe, as, according to Oould’s 
Handbook to the Birds of ArntraHoy Vol ii. Appendix, only two specimens 
appear to be known there, one of which is m the British Museum. As 
standard works of reference hero are as rare as ‘^|>earl8 of groat price,” 
possibly it may be considered convenient to give the two descriptions of this 
bird from the i>on of Mr. G. R. Gray, Toy. cf Ercb. and Terr,^ Birds, and also 
that by IMr. Gould in his llamlhook. 

Mr. Gray’s description of the sj>ecimeu ixx the British Museum is as 
follows : — Dark brown, each feather margined on the aides at the tip with 
fulvous ; quills and tertials brown, spotted wi(# obsolete bands ; tail 
dark brown, with five bands, and the tip of each feather rufous white \ fore- 
head and cheeks white, with the shaft of each feather black \ tarsi covered with 
white feathers slightly tinged with rufous ; toes covered with scattered white 
hairs. Length 1 foot inches; bill from gape 1 inch 4 lines; wings 11 
inches ; tarsi 2 inches 5 lines. This specimen was obtained at Waikouaiti. 

Mr. Gould does not say distinctly whether the following description he 


* Said to be 80 called by the Maoris of Tamatu, because the sun sets behind the 
mountains that shut in tbe Gorge of tbe Eakaia. Our knowledge of tbe native tongue is 
so limited that we are unable to declare “Sun stealer ” as the correct interpretation of 
“ llakaia/’ The idea is not without poetical feeling ; the sun, which meant everything 
to the Maoris of earlior days, and kept away the spirits of darkness, being lost behind 
the mountains of the Eakaia Gorge, it was not without reason the great river was 
stigmatized os the Sun stealer. 
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gives is from the same specimen : — Plumage of the upper surface, chocolate 
brown, each feather margint^d with fulvous ; some of the scapularies with a 
lengthened mark of dull white within the margin, and others on the edge ; 
primaries spotted along the outer margin with buffy-whito ; secondaries and 
tertiaries crossed by indistinct or interrupted bars of huffy- white, assuming on 
those near the body the form of spots ; spurious wing very dark brown ; tail 
brown, crossed by five narrow irregular bars of buffy-whito and tipped with 
fulvous ; facial disk i)ale sandy-brown, except on the forehead, throat, and ear 
covorts, which are whitish, each feather with a streak of brownish black down 
the centre ; feathers of the under surface deep fulvous, with a broad mark of 
deep brown down tlie centre of each, the former tint increasing on the lower 
part of the abdomen and thighs, when it again gradually fades into dull white 
on the lower part of the tarsi ; toes sickly gi'een, thinly beset with hair-like 
feathers ; cere much developed and of a lead colour ; bill bluish honi colour 
at the base, passing into yellowish horn colour at the tip, the under mandible 
yellow. 

After examining the specimens (four), which are now accessible for the 
purpose of this paper, the description of tlie bird killed at the Point Station is 
given ; it is the lightest-coloured example, and, as will bo seen, it bears a close 
resemblance to those descriptions already j)reHented. Upi>er surface brown, 
feathers margined with fulvous, some with a lengthened mark of dull white 
within tlie margin ; primaries brown, spotted along the outer web with buffy- 
white, inner web indistinctly barred with lighter brown, these marks becoming 
dull white towards the basal part of the quill ; secoiidaries and tertiaries brown, 
crossed by interrupted bars of bully-white, occasionally marked with spots of 
the same colour almost oval in shape ; tail brown, crossed by five irregular 
bars of buffy-white tipped with fulvous, mottled or clouded with jiale brown ; 
facial disk palish brown ; forehead and throat grizzle-grey ; oar coverts almost 
white, with long lanceolate streak down the centre of each feather ; under 
surface rich fulvous, with a broad mark of dark brown down the centre of each 
fSsather ; the apical portions of the light flocculcmt feathers of the lower part 
of the abdomen show fulvous ; on examination, two-thirds of the basal portion 
of each feather is slaty-black ; thighs fulvous ; tarsi jmle fulvous ; toes 
yellowish flesh, with scattered hair-liko feathers; 061*6 much developed, 
reaching below the nostrils, which ai'O raised ; bill curved from the baile, white 
olot|ded with horn colour. Measuring from gape to extremity of upper mandible 
1 inch 4 lines ; upper mandible extends beyond the lower 2 lines ; wings 
sKj^tly concave, nearly 13 inches, fourth quill feather longest; legs long; 
tarsi 2 inches 8 lines ; total length 17 inches 3 lines. 

A description of a specimen in the Dunedin Museum is as follows : — 
I/ength from top of head to end of tail 16J inches ; wing from tip to flexure 
point inches ; tarsus 3| inches ; hind toe and claw | inch ; middle toe and 
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claw IJ inch; foot covered with thin briistly hairs, feathered to foot. The 
feathers in disc which encircles the eyes, are of a dark grey coloxir, of a thin 
bristly aj)i)earance befoi’e the ears, but behind the oars there is a collar of soft 
white feathers from the top of ears under the chin, forming the outer edge of 
disc round the eyes ; fe^ithers from beak, over top of head to back, dark brown 
centre with bright buif margins ; coverlets of wings dull brown with buff 
flakes ; piimaties of wings and tail dull brown with buff or dirty white bar 
across ; breast brown centre with broa<l buff margins, the margins getting 
lighter and broader as they go down the bod}?' to alRlomen, which is yellowish ; 
legs light mealy colour, huff and brown. For the above wo are indebted to 
Mr. Purdie, Curator of the Dunedin Museum. 

However tedious these descriptions may apjiear, they are presented in 
order that we may arrive nt the true history of tlio bird ; thcje can l)e no doubt 
as to the specific identity of the owls described, there may \te slight variances 
in shades of colour, but certainly not more than would be observed in a very 
small part}^ of human beings that might bo assembled from any English 
village or petty town. Hoi'e, doubts aro entertained by some, not only whether 
the large owl is the bird which has l>een named albi/actrUy but also, whether 
it is other tlianala rge specimen of the more-pork, Af?ienp N'ovcp Zefandlee ; the 
former of tliese doubts may possibly be removed by a perusal of the foregoing 
descriptions and a careful comparison with the specimens that are iiccessible, 
whilst it appears curious that the latter opinion should be seriously enter- 
tained, when it is consi<lered that in order to sustain it a bird must exhibit a 
total change in habits, voice, to a certain extent locality, and an increase in 
size to at least one-half. 

No. 6. — Htrix PAKvissiMA, Ellman. {Zooly 1861.) 

Little Owl. 

Amongst the desiderata of our public collections the Little Owl has for 
some time held a place ; many doubt its existence, few have seen it, still fewer 
have preserved any note or observation concerning it. From the information 
that has been gleaned aboxit this rare bird, it would appear that its habitat 
must be the bushes about the Rangitata River. 

One correspondent saw it on the bank of a creek at no great distance from 
Mount Peel Forest, it was between the roots of a large tree ; observation was 
drawn to it by the proceedings of seveml tuis, who were persecuting it to the 
beat of their ability ; it was whilst its attention was engaged by these noisy 
assailants that the bird was secured. It was about the size of a kingfisher, 
and its captor felt quite certain of its being an adult specimen ; it was carried 
home to be shown as a curiosity^ and was afterwards liberated. Unlike the 
more-pork, when captured it was exceedingly gentle. 

Another specimen was procured by a gentleman in one of the bushes far 
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above the Rangitata Gorge ; on being observed on a branch of a tree, it was 
knocked down and caught during its fall ; there was fur on its beak, as though 
it had not long before devoure^d a mouse ; this bird was also set at liberty. 

Two other instiiiicos of its occurreuco have Ix^en communicated, but 
without further information. It may be mentioned that one of those was 
again on the Rangitata. 

At Shepherd Bush Sbition, on the llangitiita, opj»osite Peel Forest, a 
specimen was observed in tlie house, gcoMy remmhYiiig A, N(Woe Zdandicr^ 
except in size, which wiis about tlint of a kingfisher ; it was most gentle in 
its habits, remaining quiet during the daytime and sallied forth in the 
evening, regaining its ]>crch by entering through a bi*okcn window. This 
pretty little visitor thus fre(iuented the house for alx^ut a fortnight ; it sliould 
be added that the house sbinda close to a small bush composed chiefly of 
Leptoapermumj Oriseliinay etc., of which there are many aged 8pr?cimens. 

From these notices it may be safely infeiTod that the Little Owl is arboi'cal 
in its habit/S, and j)Ossibly not so strictly nO(!tiirnal as its bett/cr known 
congeners ; whether it is to be considered identical wdth either of the species 
referred to by i>r. Finsch is, of course, at present unknown ; it is certain it is 
not a tufted species, or such a remarkable form would Jiavo been noticed. 

No. 7. — TIautyon VAGANS, Gray. 

(See also Vol. ii., ]>. 52.) 

Towards autumn, those, our intirimte friends, who have been absemt during 
the summer on urgent family affairs, make their welcome re-appearance in tho 
gardens ; they may now be seen in numbera ; early in the mouth of March it 
would not be difficult to count a dozen of them at one time on the posts and 
espalier rails. When not engaged in making those well-known rapid darts, 
their habit is to remain perfectly still, and, for the most part, silent ; they 
indulge in no joyous fluttering amongst trees and shrubs, they pour forth no 
melodious song, for their various cries ai’e most unmusical and harsh. Our 
species shares tliat sedate gi'avity of tho family which has long been remarked, 
even by such writers as one of the butterfly poets of tho “ Merrie Monarch’s ” 
Court, who wrote, — 

“ That with Buch TTalcyon calmness fix our soulos 
In BteadfoBt peace, as no affright controules. ” 

To us this gravity seems to verge on melancholy, and Diyden’s expression, 
when he calls them ‘Hhe mournful race,” appears apt enough. Burton’s 
wonderful book bears on its quaint frontis])ioco the figure of tho kingfislier 
occupying a place amongst the several emblems of jealous melancholy, which 
he thus describes, — 

** To th* left, a landskip of jealousie 
Presents itself unto thine eye — 

A Kingfisher ** 
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When perched on its commanding stand-point, fi^m the tarsi being entirely 
concealed by the over-lapping breast feathei's, its figure is greatly puffed out ; 
its contour assumes a rotundity quite alderrnanic. Its omnivorous proi>ensities 
and monstrous appetite duly considered, perhaps the resemblance might be 
carried still further than a fancied likeness, when apparently suffering the 
pangs of repletion. This ravenous apj)etite, useful as it proves in many 
respects, we fear often lejids its possessor into trouble. The Kingfisher is not 
afraid of man, does not shun the cultivated homestead ; it finds the unplumed 
biped profitable, os in the sweat of his brow and by the toil of his strong hands, 
fields are ploughed and gardens dug where the root-matted earth lias never 
been exposed before, and a rich feast is provided for the i*obust“b<*aked bird, into 
whose craving maw the larvae of many destructive insects descend, to the 
great advantage of the cultivator. Its labours even then are not always 
gratefully appreciated j its gaudy plumage often ensures tribulation, perhaps 
death, and then in a glass case, surrounded by brilliant butterflies, seaweed, 
moss, shells, and such like appropriate accessories, it undergoes a species of 
apotheosis, from its place on high, glaiing fixedly at the world lieneath. 

On looking at its favourite perches about the beach (it is a creature of 
habit, and makes use of the same resting place again and again), remains of 
Cruatacew may bo found, on posts, trees, rocks, thwarts or gunwales of boats ; 
amongst the disjecta memh^a we have seen, yet rarely, the remains of fish. It 
does not wholly despise bees, thereby proving a distant cousinship with the 
Alcyonic M crops ; that it devours ‘^mice and such small doer” we know. 
Sometimes grave charges are preferred against our omnivorous fiiend, as may 
be gathered from the reimrt of the Auckland Accllmatimtion Society for 
18C8-69: — “The Curator states that the has proved very trouble- 

some in destroying birds, having killed a Californian quail and attacked 
another bird, which, however, made its escape.” In Otago they have been 
accused of purloining the speckled trout ; in Christchurch Gaidens, the shallow 
artificial streams, where the newly-hatched trout are nursed, receive the 
protection of wiw^ netting, thus the young fish are kept safe, both from the 
fishing spear of this bird and the enterj)rising beak of the large shag. The 
Curator found by examination that out of about a dozen Kingfishers that had 
been destroyed, not one contained i*emains of small birds. 

On the whole, there is no doubt that it is far better policy for the settler 
to protect this useful bird, as an insect destroyer, than to persecute it for an 
occasional attack on small birds or young fish; with anythixig like good 
management, loss to any extent from tliis cause might be avoided. 

When its prey is captured, it is very rarely eaten on the grotind ; the 
shortness of the tarsi (only about 6 lines in length), and the comparatively 
feeble feet are not adapted for locomotion, either by walking or climbing. 
Its keen eyesight is remarkable; amongst graas it can detect an insect, 
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although yards distant fi*om its stand-point ; often it may be noticed perched 
on a small fragment of rock by the mud-flats of the harbour, certainly at a less 
elevation than one foot from the surrounding level surfu(;c, at several yards 
distance it has seen some small Crmtacvcn moving, in an instant the dash is 
made, the prey ca[>tui'ed, and, very often, the same atone occupied. This 
sudden feat is performed repeatedly within half an hour ; it shows liow 
admirably the structure of the bird must be adapted for Waring the very 
severe strain to which certain paints of its frame must be exj)osed during this 
trying ev-'olution ; in commencing its swift dart it may derive some assistance 
from its perch by using it as a fulenun, with its long sponr-like bill carried 
straight, it sbo<3ts to its mark, cleaving the air like a winged wedge ; nor is 
there any perw'jjtiblo motion of the wings till the prey is secured ; with a 
sudden twist, a few rapid strokes of the wing, fuul the return is accomplished. 
Although it apj>ear8 so diflioult to eflect, yet in the groat majority of cases its 
retuni is made liy a very slmrp curve, rather than by a gentle sweep, extending 
its flight to some more convenient per.;h. 

Its power of vision may be judged of by the following note, entered at the 
time: — May 10. — Noticed a Kingfisher flying higher than usual, almost in a 
straight lino, aj)pai’ently making for a dead tree across our little V>ay ; when 
out over a hundred yards, it suddenly and rapidly turned in its course, 
retracing its line to the starting point (a largo Uucalt/ptun) ; when perched, 
observed it busy with a lai’ge insect which it had secured. This feat appeared 
rather that of a Mrrojts than tlmt of tin* bird we call a Kingfisliei*. 

Far inland, the bird is comparatively nire ; we have not observed its 
breeding-place at any con.sid<3rable distance from the coast lino. Its song of 
courtship is a harsh, scraping, clashing sound, most unmusical. 

It has been mentioned before that it is a craaiure of habit ; this is borne 
out by observing its favourite roosting places ; the same trees ara occupied, 
although the birds have been repeatedly disturbed at night by the glara of a 
lanthom ; the soil below is whitened with the liejuid faeces ; castings also 
abound there. The hillside bush is not unfrequently sought for a breeding 
place. 


No. B, 7. — Halcyon cinnamominus, Swain. 

We have never enjoyed the oppoi’timity of oWeiwing a sjKKjimen of this 
member of the Alcedmidm, but in the interests of ornithology feel bound to 
mention communications received from two friends of the writer, living for 
apart, who ore in the constant habit of observing, noting and collecting speci- 
mens of natural history. 

Mr. B., — noticed a brown or dun-coloured bird at Akaroa, in 1861, in 
which locality Kingfishers are more or less abundant ; at a later period he 
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observed, near Peel Foi'est, another specimen, which he is confident was not 
the well known vagans. 

Mr. P., — observed, February 15, 1870, at his station, in the Malvern 
Hills, a very dark Kingfisher sitting on the fence, but, as he was busy with his 
sheep, no attempt v^as made to secure the specimen. 

It may bo mentioned, that at localities so far inland as the Malvern Hills 
and Peel Forest, Kingfisliei’s are far more scarce than near the coast, their 
appearance at any time would there bo likely to attract notice. Under the 
circumstancoa, it w'ould seem premature to expunge this second sj>ccioB of 
Halegoii from the list of native birds. Swainson named it ; Hector is of 
opinion that he once shot a specimen ; Bullci* mak(*s a stand for it, and 
contests that the qu<^8tion of its existence here is undetermined. 

Tlie two friends whose observations have bf^'n communicated are both men 
who, as Hamlet says, “ know a hawk from a handsaw ” {heromhaw). May 
we keep it a little longer on our list 1 

No. 11 . — Anthounis melanura, Si)arnn. 

(See also Vol. ii., p. 5G.) 

To the practised ear and eye, the sexes are readily distinguishable. This 
bird Boeins destined to play an important part in the distribution and 
proijagation by seed of many introduced plants ; within the last few yeara we 
have observed within the outskirts of the bush many flourishing 8)>eoimenB of 
MibeSf LeyceMeridf Hf/perlctnn, etc., the sootls of which have been carried 
thither from our gardens and shrubl>cries. 

The Koromakf) in the Fagus forest* may l)o fretpiently observed ascending 
the bole of the black birch after the honey drops ; its mode of climbing differs 
from that of the kaka, kakariki, tui, or piwauwau, its i)rogres8 is assisted by a 
slight flutter of the wings. We have noticed some birds with the irides cherry 
or bright blooil-red. 

The following notes may throw some light on the question mooted by 
Dr. Finsch and Mr. Buller as to the value of the species, A. rujicepsy Pekeln. 
August 7. — A Bell-bird (hen) on the camellias, head feathers of bright lavender- 
blue, quite a contrast to the dark purplish tint of woll-pluniaged males ; it was 
some time before this gay marking could be satisfactoiily accounted for, every 
likely plant in tlie garden then in flower was examined, but without success ; 
in a few days many individuals were noticed adorned with the head feathers 
similarly coloured ; it was at length (September 10) traced to the fVeshly 
opened blossoms of the native fuchsia (Fudma excortienta). March 10* — Skw 
a nest with young birds, about two or three days old ; this is the latest brood 
we have met with. September 20. — Nest of Anthomis melanura just finished 
in the fork of an old Cordyline auetralia^ hen carrying up lining feathers. 
October 2. — Nest contained three eggs ; 3rd — hen sitting close ; 13th — young 
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Latched, showing a period of about ten days for incubation. November 23. — 
Neat in a Myopofum^ about four foet from the gi'ound ; tlie tree is at the edge 
of a path constantly used. The hen sits very close ; we have gently removed 
her sometimes to look at the eggs, when this has occurred tlio cock bird has 
been hastily summoned ; both birds have api)eared very anxious, bustling about 
the nesting place, till the hen has thought fit to resume her duties, the cock 
bird still lingering about the nest till seidng his partner and her charge quite 
secure, he has darted off* to resume hi** interrupted feast of honie^d blossoms. 

In these advanced days, when female lights find redoubtable champions on 
every side, justice to our country indiic(‘s us to criticise statements long since 
ad\anc(‘d by n wmrthy ornithologist , whatever may bo the custom of birds in 
tlio old country as to the distiibution of labour and accomplishments between 
tho sexes, perhaps, from myst(3riou8 antipodean influences, a different regime 
j)revails in our land of tree ferns and Phormiam. 

, Pennant wrote, — “ It may be w'^orthy of observation, that i\\c> female of no 
species of birds ever sings j with biids it is the reverse of what occuis in human 
kind ; among tho featht^red trilni all the cares of life fall to the lot of tho 
tender sex , theirs is the fatigue of iueiibation, and the prmcij)al share in 
the helpless broo<l ; to alleviate those fatigues, and to sujiport her 
under theilfr,* nature hath given to tho male tho song, with all tho little 
blandishments an’ soothing arts; fh«S(‘ he fondly exerts (evem after court|j 
ship) on some spi. cemtiguous to the nest, during tlie time his mate is 
jierforming her paren| duties.” 

Borne of the asR(| ntions contained in this quotation from tho celebrated 
naturalist are not I )omo out by the habits of our native birds , brii^fly, tho 
song of tho female ^ Anthonus very often hoard; unfortunately attempts 
convey an idea of the sound of bird notes arc always more or less incompre- 
hensible, or rather unutU^rahh failures, so no endeavour will be made hoi’e to 
write down her m« dody. Through the general harmony of song in the bushy 
gullies, one freijue utly heais the clashing of tho female kingfisher’s harsh not<*8. 
Thus much for tho accomplUhr>ientii of onr females ; it must Ix) adde<l, in all 
fairness to th^^ sternei* sex, that they </o share in the lal)o\irs of the family ; 
the cock flyca^her assists in the fatigues of nost building, takes his ttirn in the 
duties of in^ibation and feochng tlie young— abundant evidence that herei 
females are iffiot mere drudges after all. With regard to the reason suggested 
for the mate being endowed with the gift of song, it is admirable for its 
sentiment jpnly it happens that we have listenefl with delight the melody of 
birds long| after the breeding season has passed away, when the cold winds in 
the ahorteJiing days of May have given warning that winter was at hand. In 
tho higl^r alj^ine districts what changes occur in the voices of birds ; with 
A. melmnara tliis fact is very noticeable, to our ears its vocal efforts there are 
worp^leasing than those of the dwellers in more favoured spots. 
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No. 15. — PoGONORNIS cmcTA, Dulms. 

(See also Vol. ii., p. 57.) 

The nest figured on Plate XIl. was obtained from the bush near Kaiwara- 
wara, in the neighl>ourhood of the city of Wellington, and is described in my 
pi’evious Notes cited above. 

No. B. 19 . — Orthonyx (Mohoua) albicillur, Gml. 

Hihipoix)koia.* 

Ccrihipimis (dhiciUa^ the nest figured on Plate XI. was drawn from a 
specimen obbiined near Wellington, whei-o the bird may be seen in 
considerable numbers ; its habits so closely resemble those of Molioiia 
ochrocephala^ that one sees with regrt't that ornithologists have hitcdy seen fit 
to class it with another group. Desori}>tion of the nest is givtm in Vol. ii., 
p. 59. 

[It will l>e observed page 40) that both Duller and Finsch have agreed 
that this bird shall Ik? placed along with Mohoaa ochrocephda^ under the 
genus Ortho nyx. — Ed.] 

No. 24 . — Oerygone flaviventris. Gray. 

Piri}>ii'i. 

Warbler. , 

In the Notes on the breeding habits of New Zealarj birds {Tram, N, Z, 
Jmt.^ Vol. ii., p. 59) the reason was given why O. oi^inulis was adopte<l os 
the specific name for the Warbler, instead of G, flav^hmtris, Jponsiderable 
importance appears to bo attached to tho mode of nidifio^tion as a reason for 
making two species, as may be gathered from a foot jjote in Mr. Buller’s 
E«$ay, p. 9, describing the nests and eggs of the Warbler; the eggs of 
0, aesimUla are there said to lie ‘‘marked at the Itrger enl with reddish spots 
on a white ground, while the eggs of the otlier siKJcies uinially number four, 
are about one-third less in size, and of pure white.'' In '/"ram, K Z, Imt^ 
VoL ii., 387, Mr. Duller writes, — “ I am not aware that I ever met with 
G, oBsimilia in the South Island." To these notes it may be implied, that we 
have lately deposited in the Canterbury Musnem an interesting series of the 
eggs of this cheerful little warbler, all collected in the Island^ and taken 
from nests which, from their construction, would answer either of the 
descriptions given in Mr. Buller’s essay j an inspection of these egga will show 
their variation in coloiir from pure white iq>ecimen8 to others richly ^rinkled 
with reddish marks ; the white are by ja/r the rarest eggs. 

In the winter months, the Warblers may be observed busily explpring tho 
outer spitiys of manuka, or flitting over the fem-cUd spurs, in diligent, search 
for larvce, or tho eggs of insects securely packed away in their fine-spuh silky 
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■wroppinga, that protect them securely enough from the cold breath of winter 
aa they lie hidden t>eneath the bending fronds of iho brown Plerls^ or amongst 
the slender twigs of the acerited manuka^ but defenc(ileaa against the quick eye 
and shaiq3 beak of the Warbler. In early spring, whilst insects are yet scarce, 
these birds may be observed sometimes on the ground picking amongst the 
dead leaves that lie str(*wn beneath the overhanging shrubs; in the pursuit of 
flying insects they do not chase tlieir [>rcy in the air like the Rhlpkhtr(v ; but 
rather flutter about the tops and outsides of shnibs ; whilst so engaged the 
snap of thi‘ mandibles nmy be plainly b(*ard as they clear oft* their tiny ))rey. 
IVi'haps it is a sign of attiiehinent that at nil seasons of the year, Warblei's 
may l>e noticed in pairs, raixdy is a solitary bird met with; in the breeding 
season, anyoru' straying near its home is met and watched by both birds, esich 
in turn giving uti<u*auoe to an anxious twitter. 

Males have been noticed fighting with great resolution, sometimes on the 
wing, sometimes on the ground ; after the skirmish, the rival combatants 
retired, e}U)h towards bis favourite mngG in the gully, raising his tremulous 
jingling note as a song of triiun])h or defiauco. 

Last summer, two instiinc(\s of the Chrysococcyx hicidm making \ise of the 
nest of the Warbler, fldl under our observation, both nests were in garden 
hedges. 

Sept. 19. — Warblei’s cjirrying material for a nest at Fernbrook ; 23rd — 
the iu3st, built in a manuka, about 9 feet from the ground, a])peared finished, 
without a po)vh ; 2f)tli — one egg; 30th — three eggs. Oct. 1. — Four eggs, 
white, s})ott(Hl w ith r(‘d ; 9th— -hardset ; all further obstTvations stopped as to 
period required for incubation, bird or birds destroyed by a cat. 

Having lately perused Goukrs Jlaudbool', and noted the range of the 
Geryyone on the Australian continent, the mrity of such a mode of construction 
in cool countries strengthens our views on the jx^nsile nest builders — that 
form of niclifleation being the result of instinctive precaution against the egg 
robbers of tropical or semi-tropical countries. 

Last Chrismasiide, in the garden of a friend at Ohristehurch, a pair of the 
Gerygone had built one of their elaborately-finished structures, suspended from 
the branch of a currant bush ; the result was one of the prettiest specimens of 
bird architecture, framed wdth green leaves, and decked with clusters of the 
deep rod fruit, whicli hung about the nest untouched by the Warbler’s beak. 
This fact is mentioned, because, since the numerous flocks of the mercurial 
ZoaterapB have made themselves rather dreaded than admitted as visitors to the 
fruit gardens, in some instances wo have noticed neat taking as the result, 
with not too much discrimination being exorcised by the captors as to what 
species of small birds are really fruit-stealers. We have knowm the nests of 
thoee valuable insect-eaters, Gerygone and lihipid>uraj esteemed as trophies 
taken from the enemy. 
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No. 29, — Pktroica macbocephala, Gml. 

(See also Vol. ii., p. 59.) 

This conBclerit little insect-eater is so tame that it not iinfrequently may be 
seen on one of the croquet pegs whilst the game is being played ; it is 
exceedingly quarrelsome ; we have had almost to separate two combatants by 
hand before the victor could be induced to leave his panting a<lvemiry. At 
Roekwood, two were taken by the haml whilst fighting on the lawn, carried 
into the house, and on being released out of doors, at ou(X^ recommenced 
hostilities. 

Notes. — Aug. 21. — Cock bird feeding the hen ; an act of delicate attention 
we suppose, as both birds were picking up grubs amongst the gross on the edge 
of the gully. Aug. 24. — Late in the evening a cock bird took up his stathm 
on the lawn mower, and commenced pursuing insects like a Jly catcher ^ after 
each chase returning to the same perch. 

Tlxe Tit often reminds us of the old fable of the Fox and the Crow ; liad 
the latter l:>een as accomplished as the Tii, she need not have lost her piece 
of cheese, for we have seen the Tit repeatedly carrying a large gi-ub in its bill 
whilst uttering its call-note. 

The nest sometimes octnipies weeks in its construction. August 18 — saw 
birds building, the nest was not quite finished on Sept. 10th, when the 
foundation slipping through the long leaves of the Ccmiyline auatralisy it fell 
to the ground ; Sept. 1 9- the binls were building a new nest It was a very 
cold and late spring, which probably would \jo the reason for the tardiness of 
their proceedings. 

Few of the native birds can lie considered as very cheerful songsters, but 
there seems to us quite a mournful cfidenco in the note of this bird. 

No. 53. — Petroica albifrons, Gml. 

(See also Vol. ii., p. 60.) 

The nost and eggs represented on Plate XL are now deposited in the 
Canterbury Museum. This bird, as a songster, is perhaps unequalled by 
any native warbler, and we tliink scarcely surpassed by any of the woodland 
melodists of the old country ; in its habits it is exceedingly tame ; at a station 
on the Upper Rangitata, where it abounds, it is bold enough to enter the 
house, but there, it must be remembered, it is in the back country,” where 
the Englishman’s “ familiar evil spirit,” the oaty as yet is comjiaratively scarce. 

No. 34. — Axthus Nov.® Zelajudim, Gml. 

(See also Vol ii, p. 61.) 

In the last volume of TraneactianBy mention was made of the occurrence 
of White Larks near the Waikerukini, in this province; they are not 
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luifrequontly met 'with in tlmt neighi) 0 \ivhoocl. On Oct. 5, we saw a si)ecitaen 
that permitted a tolerably close inspection, this was on the track across the 
])lninK, within two miles of the place where those wei o observed last year ; we 
have examined a beautiful specimen that was procured in that district. Is it 
probable that a marked variety ■v\ill be established 1 Birds of this species that 
liave been I’osciied from hawks have been so completely j^rostrated by terror 
that for some time they have been wholly incapable of flight, on being gently 
tossed in the air falling helpless to the ground. It is very sociable in some of 
its habits ; we have counted s(»ven or eight bathing together in a creek ; it is 
usually observed in scattered companies. 

No. 3o. — ZOSTEHOPS LATERALIS, Lath. 

(See also Vol. ii,, p. Cl.) 

It was suggested in my previous notes on this species, that possibly the 
sweet song of this bird was peculiar to pairing time ; closer observation j)r()ves 
it may be heard through ten months of the year ; we have' noted the singing 
of the Zosferops from the 17th of Augmst till quit^ in the autumn (May 4th). 
Sep. 20. — (Vowds of Blight Birds in bushes of the Pittosponirn Cole'tisoi^ 
busily employed about the woody capsules, picking off the glutcui in which the 
seeds are embedded. The fruit of one of the native mistletoes, Lormithus 
miemnthufi^ is a favourite food. The nest figured on Plato Xll. '\^’a8 susj)ended 
to a Pteris aquilhia, on a slope not far from the sea ; it bore a striking 
res(*mblauce to a swinging cot or hammock. 

The Zosti'rops can bo tamed without much diflicuity ; wm know of an 
instance in which one of these cheerful little birds had been tamed so thoroughly 
that it keeps about the room, hojqdng al>out the table, and taking honey from 
the lips of one of the younger members of the household. 

No. 37. — IllIIPIDURA FLABELLTFERA, Gml. 

(See also Vol. ii., p. 63.) 

To the quiet observer of the habits of our bii-d-frionds, but few sights can 
afford more gratification than watching the patient industry which is displayed, 
by fdie very energetic and useful Flycatclier, in the constimction of its compactly- 
formed nest. The admirable instinct disclosed in the selection of the site has been 
already referred to, in the lost volume. The nest is to be found near its foo<l 
supply (for the young wdll make incessant demands on the exertions of the parent 
birds), and it seeks a sheltered position whoi^ insects “ most do congregate it 
must at the same time afford ample room and verge enough ” for the num- 
berless evolutions to be performed by the rapid fluttering of two pah's of most 
active wings, which are soon to be constantly fanning the lazy air. To meet 
these indispensable requirements, the security offered by the densely tangled 
thicket is most commonly neglected for the retirement that is to be found 
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beneath the high bank of some shady creek ; the bongh usually selected stands 
out well from the main stem, not too close to other hranrhes. The foundation 
of the nest is laid by adroitly securing the slender chips of decayed w^ood with 
lines of cobweb to the spray selected ; this delicate operation must of necessity 
be a work of great difliculty, “oVsst le premier pas qui couto in places 
where splinters of decayed wood were not to lie obtained, we have noiiwd that 
the glumes of a (^arso grass have l>eeii used instead. Who could fail to 
admire the ]>ersevei in g efforts of these little architects; what dexterity and 
cleverness have lu'en eniployc^d in raising the frail platform on wldch is to be 
built the thick fdted wall of snag home. At the next stage, additional 
exertions are called foi‘tb ; from the variety of materials recpiii'od, longer flights 
become necessary for their collection, mossy stones and roots are scrutinised, 
and phu'es frequented by live stock visited ; fine grasses, thread-like luots, 
dead loaves or skeletons of leaves, hair, green tufts of moss with tiny imbri- 
cated leavas, and the down of tre<i ferns, are now wanted, crcvict^s are searched, 
and the numerous holes Irofoi'c which ‘Hho murderous spider,” lurking in the 
dark, has spread the treacljerous not. 

It is whilst collecting cobwebs that the plumage of tlie Flycatcher is 
exliibited to the greatest advantiige ; hovering on the wing, the fan-like tail 
outspread to the utmost width, with i-upid gyiutions they move rouml the sjiot 
till enough has been 8(*cured for a load ; the quantity made use of would 
surprise those who have not witnessed those labours ; it is the moat important 
element in felting ; in fact, it is the mortar of the future structure. Whilst build- 
ing, Ihe exterior of the wall is tdways kept higher than the centre of the nest, 
so that at an early stage of its progress it looks saucer-like in sha]>e ; the birds 
(for both join in the labour, altliough the female appears to undertake the 
greatest share) try the strength of their work in every way ; it is well 
trampled, the webs are carried from the interior to the outside in festoons from 
left to right, and right to loft, as far down as the beak can reach ; this W'orking 
in of the web is p<n*severed with throughout the entire building of the fabric, 
thus the materials are repeatedly braced together. As the wall rises, the bird, 
with tail elevHted, is itself the mould by which tlie rounded cavity is beauti- 
fully shaped ; soat6<l in ihe centre of the rising structure, it turns round 
repeatedly, fluttering the wings, which action keeps the well pressed out to its 
proj>or shajie, tlie head and chin is pressed on the top, the materials pulled in 
towards the centre ; this manmuvre is performed at frequent intervals. So 
earnest are these little workers that they scarcely rest for hours ; sometimes, 
by a sudden flutter, they obtain a few insects, or the creek is visited for water; 
the cock now and then finds time for a brief twitter, moving its head from 
side to side, as if criticising or admiring the result of their united exertions, 
but quickly both are at work again. Whilst watching one of those birds 
drinking at the creek, with on air of such evident refreshment, it occurred to 






U8 that the time of iuctibation is an interval of necemary rest between building 
the home and reaiing the young, tliose times of inci3HS)int labour. 

Towards the completion of the home, as it assumes a cup-like form, a still 
more abundant use of cobweb may Ix) noticed, the festoons are multipliwl, the 
wall being finished off with numberless ties and bnices ; the intenor is now 
lined with fern-down, the slender fruit stalks of moss, or other soft material 
other than feathoi*K, and the structure is complete, anil admirably finished ; it 
is warm, strong, and elastic, and so well felted that it is not easily pressed out 
of shape ; it is a marvel of construction, efFi^ctod by the beaks of two small 
birds whicli have had numberless other offices to perform ; all their food during 
the time has had to be found and caught, assisted by no store of fruit or grain 
to supply their wants, requiring ordy dtmwery. A few notes are aj)pendcd, 
which touch on the peculiar form of the nest of A‘. fuheUifera in certain 
situations only ; as far tis our observations reach, several theories have been 
aired in order to account for this singular form of structure. 

Jan. 2. — A nest whs observed in a small plant of ArUtohdia raremmn^ just 
above the creek, by the farm buildings ; the construction somewhat ri'seinbles 
the homos which have been figured of //. (dUscaya^ a portion descending in a 
tail-liko form d)elow the sjuay on whicli the structure is built. (Sec 
Plato YilL) 

The use of this appendage is not very clear, but we have observed that 
part of the creek lyhere this nest was found has several bends in it ; it is 
probable that at such a turn, sudden drafts or gusts of wind might, by agitating 
the spray, endanger the safety of the eggs in a nest, the cavity of wffiich 
scarcely readies 1 inch G lines in depth ; would not the resistance ofiVred by 
this peculiar addition lesson any such danger by diminishing the extent of the 
vibration il It may bo asked how it is the instinct of the bird does not leml 
to the selection of a spot where such a precaution would bo unnecessary ; the 
answer to this is, that this particular pltme, from its immediate contiguity to 
the stockyard, bullock sheds, etc., ofters special inductunents to a puri‘ly insect- 
eating bird, as it affoixls an extraordinary food sui)[)ly from the numbers of small 
insects which there assemble. This is the third example from the same loc^tlily. 

Jan. 8.^ — The nest contains four young birds and two addled eggs, 
and is being enlarged by the addition of a slight rim all round the w all ; the 
interior is kept clean by the old birds removing the white pasty excrement as 
soon as extruded by the young, dropjdng it a few yards off ; 10th — the two 
strongest birds left tlie nest ; a bell-bird which made some menacing darts at 
them was driven off by the old biixls acting in concert ; the young were fed on 
an average of about once a minute. April 26. — The fantails now frequent the 
house, clearing the i*ooma of flies, which they effect whilst on the wing, 
picking them off the curtains, ceilings, etc, ; the most difficult feat appears to 
he in taking tliom off the side walls. August 6. — Saw R.ftdiginom with a 
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large insect, beating it several times against its perch (kingfisher fashion) bofoi*e 
swallowing it ; have also observed the foot used as a claw when feeding on a 
large fly. Oct. 1. — Found on a sajiling Fagm, a union nest, on which was 
the cock {R. JlaheKifera ) ; 2nd —the hen [R. /aUgmosu) was on the nest ; it 
contained throe eggs ; these, together with the nest, were taken, with very- 
great reluctance, but it was thought they might help to cotivinco anyone who 
was sceptical as to the two species brocKling together ; a fact that could not be 
established by the most assiduous study of pwsorved skins. Ho tamo was the 
lion bird thatil peu-mitted the nest to be cut out of tlie young tree, inirried from 
the bush over a gorse fence and ditch, without moving from her position till 
gently pushed off her eggs with the fing(*r, her }>ied mate fluttering near, 
twitteiing what was doubtless a reproachful protest against such barlwirous 
cruelty ; 22nd — saw another nest similar in build to that noticed under date 
Jan. 2, depth of cavity only 1 mch 3 lines ; from its situation at a bend in the 
creek, it would ap])ear rather to confirm the idea that has been suggested os 
the reason which guided the little aichitects in making this curious addition to 
their neatly-built home. As far as we hav^c observed, iliis mode of nidifleation 
is restiicted to R, ^fiuheUiferay the sjiecies that appimches most nearly to 
R, idhUcapa. Hhould not this lead to a closer examination of the sjiecific 
differences which sepamte our pied Flycatcher from its l^ismanian congener. 
Perhaps the form of nest which ornithologists give to R, albisca^ya may bo 
exceptional, as in the case of R. JhiheUi/era. • 

Oct. 23. — Found this afternoon a nest with only the foundation laid, 
about an inch in diameter, which was being built by birds that had a brooil of 
three young ones to feed ; 2r)th — seatterorl, in the vicinity of the nest, short 
lengths of difl^ei‘ent coloured wools, worsted, cotton wool, cow hair, white 
horse-hair, eti‘. ; 2Gth —saw some of the material supplied yesterday made use 
of ; 27th — nest com])leted, contain(‘d one egg, rim of the wall flnisbed off with 
white horse-hair, pink wool, etc. ; 28th — hon on the nest, cock singing close 
by ; the hen loft the nest, when the cock immediately took her place whilst 
she fed ; 29th — three eggs. Nov. 14. — Four young hatched; 27th — young 
left the nest. 

Jan. 7. — A union nest, in which wore young birds in this instiinoe ; the cock 
was R. fuligiyiosa ; lOih — the young birds had loft the nest and were flying 
about the tree in which it had been built, with gimt vivacity ; they exactly 
resembled the oflspring of R. flabedlfera, but showed oven a greater share of 
activity ; it* was the most vigorous brood of Flyaitchors we had noticed during 
the season. Was this superior disj)lay of eneigy owing to the cross between 
the parent birds'? Is the alliance between individuals of distinct species at all 
common with any other genus of birds ? We noticed that the cock biwjl 
R./uHginom was as assiduous in his attentions to bis young family the hen, 
notwithstanding the birds were of a different feather to himself. 
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Both of our flpftcies of Flycatcher remaiu with ufl during the whole year, 
merely shifting their quarters from near tho sea level to the liigher^arts of the 
bushy gullies. 

What is the habitat of R. tristia^ Ilomb. 1 Where could one learn anything 
of its habits ? 

No. 51. — Nestor meridtonalib, Gml. 

Kaka. 

(See also Vol. ii., p. 64.) 

Our reprcscuitatives of the gorgeously painted PaittacidcK |)osse8S little of 
the brilliancy of plunuige or gracefulness of form which distinguishes so many 
of the family in other lands ; our Kaka, in his suit of solier brown slightly 
flushed with rod, might bo passed over in a collection almost without notice 
by many to whom his quaint habits are unknown, and even to those who are 
most familiar with the bird, it conveys little if any imj)rG8sion in association 
with tlie parrot tribe ; it is never called by that name except, perhaps, there 
is a <lo8ire on the part of some old settlor to impi'esH a new comer with a 
proper sense of having arrived in a foreign country, wlu'n oiir noLsy Kakas 
aitj spoken of or pointed out as “our parrots.” 

Arboreal in its habits, with truth it may Iw? said that our Kaka lives but 
amongst tiroes, not merely seeking the forest for the sake of the shelter in which 
to rest or to rear it« young, but it finds its living on and amongst trees, and in 
tho forest it may Ire found throughout tho whole year ; n<rr is tho economy of 
the bush uninfluenced by the habits of this bird, as wo shall presently endeavour 
to show. Although noisy and r<*8tles8, the Kaka at times may Ire, and often is, 
observed as quiet as any bird in the bush. Let anyone ramble into one of our 
timlrer forests, far beyond the outside shrubby zone resounding with the cries of 
many birds, whore all is so still and silent, and he will find that there are 
times, about the noontide hour, when the wanderer might almost di'eam tliat 
he had strayed beyond the reach of sotiud, with all its soothing tones and harsh 
discordances ; that he mights — 

** In this desert inaccesBiblo, 

Under the shade of melancholy Ixaighs, 

Lose and neglect the creeping Honrs of time;” 

all too soon tho spell is bi^oken, frequently by the wiril of the ubiquitous woka, 
the cleat riugiug note of the koromako from the damp moss-clad gully, and 
quite as often by the hard-working Kaka dropping a chip of the rough hard 
bark that had been silently stripped from some lofty tree. It may l>e thought 
not out of place to make brief allusion to the influence which some of tho 
habits of the Kaka exercise on tlio condition of the bush ; admitted amongst 
the TnohogloeaituB as a honey-eating bird, in its search after tins portion of its 
food, it may cause the fertilization of the blossoms of trees, and thus assist in 

M 
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their pi^opagation. Its love of insect food, and the tfjil whicli it undertakes fcr 
the sake oj||^gratifying this ap|>etite, which Nature htus implanted in this bird, 
materially affect the economy of the timber forests it inhabits. Although so 
often accused of injuring trees by stripping down the bark, from careful 
obsorvatiou we do not believe a flourishing tr(*e is ever damaged by its beak ; 
it is the apparently vigonnis, but really unsound tree that is attacked, already 
doomed by the pn^senee of countless multitudes of insects, of many varieties 
of which it is at once the fuod and refuge, either in their j>erfcct or larvce 
state. 

In tht; j)ersovering and laborious pursuit of this favourite food, the Kaka 
doubtless lends his assistance in hastening the fall of decaying trees, the 
loosened strips of l>ark, dissevered, admit to the exposed wood, nun, moisture 
collected from dews and mists to be dricnl by evaporation, by tl\e luai of the 
Him, by the de.siccating winds, only to become saturated again ; under this 
alternation the insidious fungi take root, decay rapidly sets in, the close-grained 
timber gives place to a soft spongy textun?, branches drop ofl', and gradually 
the once noble-looking tree succumba to its fate ; but its gradual decay and 
fall, tlie work of years, has proved beuefloial to the surrounding plants, the 
dropping of the branches admits light and air to the asjdnng sajdings, assists 
in checking the undue spread of lichens and f‘j>iphytes, an<l when the old stem 
falls, tottering down from its I’ottonness, its jdace is supplied by vigorous 
successor's. In estimating the value of its labours as an insect-eater, it should 
not be forgotkiu that the Picidee family is entirely absent from our bird system, 
and that upon this indefatigable climliei* devolves some share of the duty of 
representing that peculiar group of forest birds. 

Living in trees, when disturbed it hops amongst the branches with much 
dexterity, beak and wings assisting its awkwai*d-looking but rapid j^rogress as 
it threads its way amongst leaves and sprays with unruffled plumage ; the 
peculiar formation of its gras[)ing foot enable it to execute wonderful feats of 
agile climbing. A shar[) short note or two marks its uneasmess when a vigilant 
eye watches what takes place below ; when really alarracnl, after a few hurried 
movements, it flies some sliort distance, at first start usually gliding downwards 
rather than flying straight, threading the leafy maze of the close*growing 
trees with perfect ease and grace, at this time it warns its fellows of impending 
danger by uttering loud oft-repeatod cries of “kaka, kaka.” In all probability 
it derived its native name from its alarm note. It can readily be imagined 
that in those times when only the rudest and least effective weapons were in 
use, long prior to the period at which the Maori became acquainted with the 
death -dealing gnn, how frequently frightened or wounded birds escaped the 
uncertain missiles, uttering loud cries of terror ; vexation or hunger would 
soon impress this call on the mind of the disappointed hunter. We have ever 
thought it a misemblo sight to watch the Kaka, when severely wounded, 



uttering it» low smotbored cries of distress and pain ; bow the wretched bird 
endeavours to save its fall from the leafy shelter by clinging bough and 
spray with despemte tenacity, often seizing its wounded limb with its powerful 
beak, as if to tear away tlio burning agony from which it suffers. Truly 
gregarious, it is social even in distress ; numbei-s gather mund tlieir wounded 
companion to fall easy victims to tin* g\mncr. Often in the bright sunshine, 
scores may l>o observed, with loml screams and chatter, flying and cii'cling 
about, and, high above tlio outskirts of tlie bush, apparently bent on 
enjoying some short cxeurHion ; now and tlien an individual more hilaiious 
than his fellows, after a somewhat slow and laboured ascent, will suddenly 
dart downwards, ]K‘rp(‘iulic\ilar]y, with almost closed wings ; this feat is 
doubtless porfoimed to an aj»pT‘c.ciativc and admiring circle, if one may judge 
from the clamour of the company. 

The Kaka we think to be less gregarious when travelling than at almost any 
other time ; wh(m migrating from one part of the country to another, it 
])roceeds on its journey at a considerable height, utteriiig at intervals a brief 
note that sounds something like “t-chrS(, t-ehnlt,” then, perhaps, a whistling 
call of “tweetie, twet'tio.” Kakas do not travel in largo flocks, most fretjuently 
but two or three are to he setui in coinjamy, sometimes six or eiglit are seen 
together, solitary wanderers are not uii fretjuently observed ; when their cry is 
imitated it is ofttJii rejjlied t<). Their steady, slow, and soniewdiat laboured 
flight w’hen journeying is not to be mistaken for tljat of any otlu'r native bird 
that we have observed on tlio wing ; there is a methodical painstaking style 
that affords quitf? a contrast to their gay, rattling, olf-haiid soaring and gliding 
about the bush ; it exhibits the jiroper diflereuce of heluivionr to be assumed 
under business-like and pleasure-taking aspects. Man is not the only biped 
enjoying the jirivilege of duality. In dull, moist weather, when the strange- 
voiced tui is silent, tlie Kaka is perhaps more noisy than usual ; its call is 
heard at the earliest daw’u, even in tlie night it is not always silent. 

When matched, the pair may be observed constantly together ; if one 
moves from a tree its attentive partner (piickly follows. The nesting place has 
to be prejiared ; for this jnnqiose a trt*e is usually selected the heart of which is 
completely decayed ; it must have a convenient hole leading from the outside to 
the bottom of the hollow ; the iatenor requii'es some ])reparatioi) perhaps, or 
the entrance has to be smo(?thed or enlarged ; the pair may be frequently 
observed busy for the comfort and safety of their prospective offspring, some- 
times a certain degree of fastidiousness is disclosed in making these 
preparations. After a home is miwle ready, it often happens that in place of 
being occupied it is deew^rted for some more eligible locality. It lays its four 
white eggs ou the decayed wood, without any further sujiply of softer material 
by way of nest. As an instance of devoted attachment to its young, it may be 
mentioned that we have found the old bird dead at the entrance of its nesting 
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hole after a bufth fire, in which it had peiishod rather than dcHert its helpless 
offspring, yet, ftom the nature of the locality, escape would have been easy. 

The Bulfenior time is occupied by the cai*es of providing for and protecting 
the young ; after they are old enough to sliift for tlieinselvos, as autumn 
advances, the Kaka usually becomes very fat ; as it is considered savoury 
food, great numbers are annually destroyed. It is in winter time that it 
npp<iars to th(* greatest disadvantage, especially during a sevearo winter in our 
Southern climate, when the bush is inetiimoq)hoscd with fantastic snow- 
wroatlis, it seems out of cljaracier with the scene ; food may bo sciirce, for 
with ruffled feathers it sits mo])mg and nearly silent, a pictun^ of dull 
melancholy. Towards the close of winter (August) we have known it devour 
with avidity the hard seed of the kowhai {So^^lwra tctraptci'a) ; at this period 
gardens and shrubbeiies are visited, and blossoms of almond trees and flowering 
shrubs eagerly ransacked ; as winter passes away with its coarse faiX', returning 
spring resWres the Kaka’s sprightliness, and he begins to faro daintily. In 
Sc‘ptember we have observed it jK>iscd on the skndcr bough of some tall 
PmiaXy luxuriating outlie viscid nectar of its blossoms ; lm])i)y enough it looks 
when thus seen through some ojiening in the bush, its do(‘p red breast-feathers 
lit up by tlie slanting rays of the declining sun ; sated at last, it cleanses its 
huge beak (igainst a neighbouring bough, then, with grak^ful (‘hatter, glides off 
to join its fellows. 

Insects form no inconsiderablo jKirtion of its food, how diligently they are 
sought for may bo judged from the heaps of bark clujw that Lie beneath 
decaying trees ; often it may be noticed on the groutid tearing away the 
mossy clothing of the huge gnarled roots that spread around, even the soft 
rotten boughs are gnawed to obtain the larvie of some of the larger bush 
insects. Not only docs it regale on flowers and insect food j in the Fagu$ 
forests, in the bark of the black bii*ch trees may be found a dull red floshy- 
looking grub, tightly emliodded in tbe hai*d bark, quite beneath tlie black 
velvety moss that wraps the Fagvs like a j)aU ; the wound made by this 
unsightly insect causes in spring time a sweet honey-like exudation, moat 
frequently taking the form of a fine white filament, terminating in a small 
bright globule, glistening like a dewdrop ; glancing upwards, the tall straight- 
giX)wn atom appears spangled with multitudes of these bright thimded beads. 
This is a favourite feeding gi'ound of several arboreala. Tbe varied modes of 
locomotion employed form an interesting study, leading to onquhy and 
reflection upon their structure, their muscular and osseous systems, thus 
opening out a wide field for physiological observation. Of these hungry 
climbers the robust-framed Kaka occupies the foremost rank for size, its hold 
on the bole of the tree is secure, its movements deliberate, whilst its thick 
tongue is actively employed in gathering the honey-sweet meal. 

The Kaka is easily snared, and very soon becomes tame if allowed liberty 
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about the premises, its ready conhdenc<^ t|uickly transforms a pet into a plague, 
l^t those who doubt its omnivorous propensities allow it access to a dairy, and 
watch the deft manner in whicli it manages to ch^ar the cnnim from the? pans. 

Ilaving entered so minutely into the habits of a bird so well known us the 
Kaka, it appears unnccossary to append a des<n*iptioii, farther than a few 
words about the tongue, etc., as some doubt has existed as to its position as 
one of the Trichoylo8simi\ and whether its tongue is furnished with a brush- 
like termination or not. The tongue is thick, fining down towards the point, 
not unlike a linger ; the superior side is flattish, the under side is ix)unded and 
fumishoil with a row of short stiff pajrilla*, black in colour ; this brush-like 
apparatus can scarcely be said to foim the termination of the tongue, it milly 
occupies a similar position on the tongue which flic mai*gin of the nail occupies on 
the human lingor; on the inside of the lower mamliblo may l>o observotl, just 
within the doejdy elmnnelcd lip, a row of minuto yellowish dots, very sligljtly 
I'aised above the suHaoo of the mandible ; at tho sides these specks gi\x^ way 
to very faintly marked furrows, probably to clear the papilbe by th<^ pn^ssure 
of the tongue against the lower mandible. Those who have only se(‘n dried 
skins, may not Ik.^ aware that the upper and lower mandibles are connected by 
a thin tough skin, which allows tho lieak to open widely, and gives great 
freedom to the movements of tho lower mandible; alK)ut the middle of this 
skin, ill a line with the gape, a shallow sac or ])0uch exists, containing a wax- 
like substance. 

Having only recently enjoyed tho pleaisurc of reading Gould’s Ifandbook to 
the Birds of Amfralia, we were not aware how little was known of the Kaka; 
a desire to cany out a wish therein expressed for further information about 
this bird must form tho apology for entoiing so minutely into its habits. A 
difficult tiisk it would be, even for an accom])li8hed ornithologist, to give any- 
thing like a strictly accui-ate description of the Koka’s plumage, which should 
at the same time be supposed to represent satisfactorily mid correctly tho 
appearance of that of tho species ; so great is tlie variation in numeixius minor 
points, that it offers groat temptations to subdivision. As children, wo used to 
be told that no two leaves wei'c precisely alike of the gold and green mass that 
made up tho foliage of the variegated sycamore ; wo have been reminded 
more thaff once of this pie<j 0 of folklore wluui looking at a number of our 
parrots. Mr. Buffer, in Ensuy (p. 11), alludes to several varieties in tho 
feathers of the Kaka, Most noticeable must this variation of plumage appear 
to thoi!«e who have enjoyed oppoi-tunities of iusimeting Bjiecimens which have 
presented a change and difference of feather so I’omarkable as in those birds 
which, under the names of N. mperhus or N, occidfMtali^, have been classed as 
separate species. Here is a change indeed ; instead of the accustomed dross of 
Ibober brown, relieved from positive dulness by an olive shade, our usually demure- 
looking friend appears decked out in bright trappings of canary yellow with 
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scarlet facings. Is it to be wondered at that tho assumption of a livery so gay 
and parrofcdike metamorphosed our Kaka past recognition, even by old fnends? 
In spite of bis beak he was christened SnperbuSy and cut off by this distinction 
from the rest of the noisy fi-aternity. It is not known whether this gaudy 
clothing is enjoyed by a select lx>dy of individuals doomed to a life of celibacy, 
but it is certain that their numbers do not increase. 

Tho following dejtcription is taken from a very fine old male, but a 
careful inspection of many birds of this 8^>ecies would convince anyone how 
very un satisfactory must he the clescription of any one specimen as a correct 
representation of the species : — Uj)per surface olivaceous brown, often with a 
sombre greenish glint, cjich feather margined with dusky brown, feathers 
projecting over lower mandible, with produced hairdike tips, dark red with a 
stripe of grey; ear coverts rich orange ; ciown of the head, forehead, grey; 
back of the head grey, washed witli pale yellowish gi*con, margined with 
brown ; nape rufous brown, margined with greenish yellow and black, forming 
an irregular collar, somewhat interrupted on the front of the neck ; Bcapularies 
dark olivaceous brown, inclining to greyish green on the back; piimaries 
brown, toothed with pale i*od on tho inner web ; tail dull brown, bari-ed with 
pale red on the inner well, except the two centre feathers, tho gi'eater part of 
the basal |)ortion of which are flushed across with a reddish shade on the 
under side, tipped with tho same colour ; throat, neck, and breast greyish 
bi*own, margined with dark greenish brown ; abdomen and tail coverts rich 
blood red, barred with black ; bill curved from the base. 

No. 53. — Nbstoe NOTABinis, Gould. 

Kea. 

Green Mountain Parrot. 

In order to convey a correct impi^ession of the Kea and its habits, it is 
necessary to give a bri('f outline of the features of the country in which it is to 
be found. Where we have most frequently observed it has been far above the 
Gorge of the Eangitiito, one of the great snmv rivers, as they are termed. This 
stream, which derives its source from the glaciers which are embedded in the 
gloomy and secluded fastnesses of the Southern Alps, is periodically swollen by 
the melting of the snow and by the heavy rain from the north-west, which 
fulls during the spring and autumn months; fed by numerous creeks and 
tribiitaricvS from every converging gully, its volume increases, it rushes noisily 
and impetuously over its rough boulder bed, till tho junction of tho Havelock 
and the Clyde swells its waters into a large river. The leafy, rugged mounr 
tains which imprison it present almost every conceivable variety of outline ; 
jagged peaks crowned with snow; countless moraines point out where the 
avalanche and snow slip have thundered down into the valley below. The 
river is bordered here and there by grassy flats or hanging woods of timber 
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trees, in which the brown tinted totara, the silvery Fhylhdadm with its 
purplish points, the small leaved kohai, and the soft bright foliaged ribbon wood 
contrast well with the dusky hue of the dark leaved Fagm ; far above, dwarf 
vegetation, in all the wonderful variety of alpine shrubs and flowers, struggles 
up the steei>est slopes, adorning the frowning pi'ocipioo and foaming cascade, 
hmding its aid in forming scenes of piciurescpie and romantic grandeur, in 
which rich and varying tints of perennial verdure gratify the eyes of the 
spectator with their l>eauty. This is the home of the Kea. Amongst holes 
and tissiires in almost inaccessible rocks, in a region often shrouded with dense 
mists or driving sleet, where the noiih-wcst wind rages at times with terrific 
violence, here the Green Parrot may be observed, entering or leaving crevices 
in the rocks, or soaring with motionless wings fnmi peak to peak, far above 
tho screaming kaka or the chattering parrotpiot ; the swift-winged falcon is 
perhaps the sole intruder in its wild domain. 

At early dawn its peculiar note is heard, very like the mewing of a cat, 
though in some of the more secluded gullies it may be noticed throughout tho 
day ; it really appears to wake up into activity at dusk, being, to a certain 
extent, nocturnal in its habits. It is scarcely loss gi’egarious than its congener, 
N, ineridiomidH. In the moonlight nights of winter, numbers have been 
observed on the ground feeding. It can hanlly 1 k) deemed an arboreal bird in 
the stiict sense of the term. 

Tho rigovir of a hard winter, when tho whole face of the alpine country is 
changed so as to bo scarcely recognizable under a deep canopy of snow, is not 
without its influence on tho habits of this hardy bird ; it is driven from its 
stronghold in tho rocky gully and compelled to seek its food at a far less 
elevation, as its food supply has passed away gradually at tho ap])roach of 
winter, or lies buried Ijeyond its reach. The honey-bearing flowers have faded 
and fallen long bofoi'e, tho season that succeeded with its lavish yield of berries 
and drupes that gaily docked tho close-growing Copromma, tho trailing 
rimdim^ or the shaq)* leaved Leucopogony has siiccumbod to the stem rule of 
winter ; nor has this change of season aflected the Floni of the Alj)8 alone, tho 
insect world, in a thousand forms, which enlivened every mountain gully 
with the chirp and busy hum of life now lies entranced in its mummy 
state, as inanimate as the torpid lizard that takes its winter’s sleep sheltered 
beneath some well-pressed stone. Under the eflects of such a change, that 
outs erff such a supply of food, the Kea gradually descends the gullies, where a 
certain amount of shelter has encouraged tho gmwth of the kohai that yields 
its supply of hard bitter seeds, the beautiful Pittoaporumia with their small hard 
seeds packed in gluten, and the black-berried these and numerous 

other siirubs, or trees, such os the pitch pine and totara, furnish the means of 
life to the Parrot It is during the continuance of this season that we have 
had the best opportunities of becoming somewhat familial' with it 
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Within the kst few years it has discovered the oiit-stations of some of the 
“back country” settlers. Of course, every station has that indispensable 
requisite, a meat gallows ; it lias found out and fully appreciates the value of 
this institution, as occasionally affording an excellent supply of food ; the 
gallows is generally visited by night, beef or mutton equally suffer from the 
voracity of the Kea, nor are the drying sheepskins despised. These visits may 
be looked upon quite as social gatherings, as it is by no means a rare occurrence 
for a score of noisy Parrots to be perched on the roof of a hut at one 
time. A son of the writer obtained some fine specimens by means of a very 
simple snare — the noose made of a slender strip of flax leaf attached to the 
end of ricker or rod ; he de8cril)e8 them as exhibiting great boldness and 
confidence, claxnlienug about the roof of the hut, allowing a very close 
approach ; when caught they remained quite still, without any of the noisy 
fluttering wliich usually accompanies the capture of birds, even when managed 
with adroitness ; they preserved tliis (piiei demcanoui* till the noose had been 
removed. One of these birds was placed on the floor under on inverted 
American bucket, the places for the handle not jicrmitting fclie rim of the 
bucket to touch the ground ; the Kca taking advantage of this, wedged its 
long beak into the space, using its head as a lever, it moved the bucket, 
luisiug it sufficiently to effect an escape from its prison. 

On the other side of the riVer, just opposite to where tliis is being written, 
one station is greatly favoured by these visitors ; during the winter season 
they become a pei’fect nuisance. On one occasion the hut was shut up, os the 
shepherd was elsewhere required for a day or two, on his i^tum he was 
Burjiidsed to hoar something moving within tho hut ; on entering, he found it 
proceeded from a Kea, which had gained access by the chimney ; this socially- 
disposed bii\I had evidently endeavoured to dispel the ennui attendant on 
solitude by exercising its powerful mandibles most industriously ; blankets, 
bedding, and clothes, were grievously rent and tom, pannikins and plates 
scattered about, everything that could lie broken was apparantly broken very 
carefully, even the window frame had been attacked with great diligence ; in 
fact the bird gave a new reading to that moral line of warning, — “ For Satan 
finds some nmchie/ still for idle hands to do.” 

Notwithstanding the high cliaracter various individuals of the species have 
earned for occasional indulgence in mischief, several have been kept as pets,— 
not in wooden cages by-the-bye, for a Kea htis been seen by his gratified captor 
to eat its way out of such a place of confinement almost as quickly Oa it had 
been coaxed to enter into it. Two which had been tamed hy a neighbouring friend 
were permitted to wander at large, they regularly returned to the house for 
their meals, and then rambled away again, scrambling and clamouring amongst 
the trees and outbuildings ; any kind of food appeared to suit their accommodating 
appetite, but a piece of raw meat was evidently the bonm boucht* 
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On the level ground its mode of locomotion is very peculiar^ it is not so 
much a walk os a kind of hopping jump, which imparts a very odd appearance 
to its gait ; but when its strong climbing foot is observed, this is not to be 
wondered at ; at a glance it will be seen how inferior is the strength and 
power of the two inside, in proportion to that of the outer toes ; the short 
tarsi are also unfitted for walking. 

In addition to the superior sko of the bird and the colour of its plumage, 
the beak presents a marked contrast to tlmt of the kaka ; it is smoother, less 
curvetl, and much slighter, with a length of 2 inches fix)m the gaj)e to tl e 
point ; the upy)er mandible, at the widest pait, — that is in a line with the 
nosti’ils, — measures Hues in width, with a height of 7 lines. In flight and 
voice the two species greatly differ. Thei*o is no doubt the Kea breeds in 
the crevices of its rocky haunts ; the kaka oc'casionally rears its young amongst 
rooks also. The eggs of the (Ireen Parrot are as yet, we believe, amongst the 
desidei-ata of the Now Zealand ornithologists. 

Although comparatively few people are acquainted with the bird, it is not 
on that accoiint to be considered rare ; the reason it is so little known is, the 
remoteiietiS of its habitat from the centres of population ; it ceil^ainly ap]>ears 
to l>© very local in its distiilmtion ; a straggh*r now and tlum lias been observed 
far fixmi its usual Jiuaiits, for in one inslanct* ve have a note of its occurrence 
at the Iforomta, in the Malvern Hill.s, close to the edge of the (’’imterbury 
Plains. Its beak can inflict a severe wound ; a friimd of ours, incautiously 
handling a pet, liad his thumb bitten through by its powerful maudiblos. 

The following dcscri[)tions are taken from two sjiecimens obtained on 
the banks of <he Havelock ; their crops were well filled with seeds of a 
l\tiosporum . — 

Mcde.-- Bill smooth, curved ; upper mandible dai’k horn colour, liglitest at 
the culmon, approaching to black near the base, the inside marked with slight 
longitudinal furrows ; lower mandible yellowish on the sides, furrowinl on the 
inside ; sore, oovermg the base of the upper mandible at its widest part, 
measuring 5 lines ; nostrils raised or swollen ; upper jiart of the plumage dull 
green willi a silvery shade \ shafts of feathers dark brown ; feathers tipped 
sometimes margined with dark brown ; forehead bixiwnish green ] feathers 
which rest against the gape produced into hair-like points; under parts 
dull silvery green with brownish wash ; nape silvery green with almost 
a collar of dark brown ; quill feathers, the third and fourth are the 
longest in the wing, dark blxiwn, the basal part of the four first feathers 
blue on the outer web ; inner web dark brov^i toothed with pale yellow ; 
the rest of the primaries of a brighter blue on the outer web; second- 
aries bhiish green on the outer web, inner web bi*own, toothed irregularly 
udth pole yellow ; under wing coverts y<dlow and bright scarlet slightly tipped 
with brown ; tail, shaft of feathers produced beyond the web, dull green shot 

N 
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with blue, with a broad mark or band of dai‘k brown near the end, tip pale 
brown, inner webs toothed with yellow, under side of ttiil feathers washed with 
yellow ; lower part of back and upper tail coverts gi-een, shaded with dark 
orange-red margined with brown ; vent and under tail coverts yellowish green. 
Bill, following tlie curve from gape to point, 2 inches ; wings from flexure 
12 inches 9 lines ; tail 7 inches 7 linos ; tarsus 1 inch 7 lines ; largest too with 
nail 2 inches 3 lines ; total length, from point of bill to extremity of tail, 
21 inchos. 

Female. — The plumage is rather duller than that of the mole, the under 
nape of neck closely marked with dusky brown. Bill 2 inches ; wings from 
flexure 1 2 im’ht's 4 linos ; tail 7 inches ; tarsus 1 inch 5 lint's ; largest toe and 
nail 2 inches 3 linos ; total length 20 inchos 9 lines. 

Another male, procui*ed in tlie same locality, presents no marked diflerenoe 
in plumage, but is rather smaller in dimensions. 

No. 56 . — Strinoops (Strioopr) uabroptu.us. Gray. 

Kakupo. 

Ground Parrot. 

Numlxirs of skins of this beautiful and remarkable Parrot have been 
received at tlie Canterbury Museum, from Westland, during the last two years. 
The shse of the specimens varies ; one of the flnost gives the following dimen- 
sions : — Bill from gape 1 inch 7 linos ; upper mandible at the greatest width 
9 lines ; wings from flexure 10 inchos 7 linos ; tail 7 inches 3 lines ; tarsi 
2 inches 3 lines ; longest toe with claw 3 inches 3 lines ; total length 29| inches. 

An addled egg of the Kakapo was also received in the course of the last 
summer, the whiteness of the shell much discoloui^ed ; its shape is not unlike 
that of the kaka, the larger end being broad. Its length is 1 inch 1 1 lines, 
with a breadth of 1 inch 5 lines. 

No. 57 . — Eudynamis TAHJTiKNsrs, 0ml. 

KohojxToa, Koekoea. 

Long-tailed iluokoo. 

About midsummer is usually the time when we firat hear tlie call of the 
Long-tailed Cuckoo, who annually pays us a very brief visit, departing, aa we 
believe, before signs of autumn indicate that the waning power of summertide 
is nearly expended. 

It is not a rare occurrence for two or more of these handsome birds to be 
observed in company, or even disporting themselves in the same tree ; this 
apparent sociability is [lerhaps really the efiect of that remarkable instinct 
which guides migiants to so close an observance in the date of their annual 
arrival, and may thus account for several being seen together. 

We are not in a position to aflbrd much information of its breeding habits, 
although we have had several opportunities of seeing, and also of examining, 
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young birds which have been obtained in both islands ; the young birds that 
have come under observation in this district have made their appearance in 
the month of March, wliich gives an indication as to the breeding season. 
Although its flight is peculiar, vrith a very rapid motion of the wings, wo have 
known it on several occasions to have been njLsttiken for a hawk. Lost March, 
wo noticed a young bird near Mt. fc)oni<n‘s, at no great distance from the 
Fagua bush of Alford Forest ; it maintained its mther awkward flight but a 
short distance at a time, alighting heavily on the ground, and turning each 
time it settled, so tliat it faced the direction from whence it flew. 

A specimen obtained in Ohinetahi, at Christmas time, measures as under * 
— Beak from gape I inch 8 lines ; xipjan* mandible horn colour, curved, hooked 
at the point and reaching below the lower mandible, which is yellowish ; 
nostrils pioiwd close to the base, head feathers reaching to tho nostrils ; wings 
measure 8 inches, first feather shoi*t wdth outer web exceedingly narrow, thini 
and fourth feathers longi^st ; tarsi defended with imbricated scales, measun^s 
1 inch 3 lines ; toes, three in front and one bidiind, covered with scales, armed 
with curved claws of dark horn colour ; entire length from tip of beak to the 
extremity of tho tail 1 foot G inches, of wliich the tail measures 1) inches ; 
upper surface is of a rich bright brown, barred across with rufous brown ; tho 
top of the head brown, marked with streaks of nifous, a streak of biifly brown 
extending from nostril over and l>ehind the eye ; neck bm*red with rufous, the 
end of each feather bearing a spot of lightxir brown near the tip ; wing 
coverts brown, barred with rufous and veiy slightly tipped with white ; 
tail dark bi*own, banded with rufous, tipped w’ith white, inner web.s palest ; 
under surface wdiite, with brown streaks down the centre of each feather ; 
thighs bufly, feathers pointed with brown ; under tail coverts white, with bars 
of dark brown. 

There ai*o several specimens of young birds in the Museums of Wellington 
and Oanterbuiy ; tho plumage dilfers much from that of adult specimens, 
being warmer in tone, especially on the under surfooe, and the upper surface 
presents a spotted appearance. 

The young have been sup[Kised n now species, which is not surprising when 
the general contrast of the phimage in the two states is considered. One of 
the youngest s])ecimens we have seen, measuring from tip of beak to extremity 
of tail 12 inches 3 lines, has tho upper surface dark brown ; feathers barred 
with pale brown, spotted with buft' ; wings with a spot of buff at tho extremity 
of the outer web ; under surface warm rufous, with streaks of brown. 

The Long-tailed Cuckoo visits .the alpine districsts, where, during summer 
time, its remarkably shrill note is not unfrequently heard, tt should bo 
mentioned that, unlike the bronse-wiaged cuckoo, its occuiTenoe in the more 
cultivated neighbourhoods is rather rare. In tho bush its movements aie 
restless, but its habits are not those of a shy or wary bird. 
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No. 60, — CoTUENix Novji; Zeulndije, Qiioy. 

Koreke. 

Quail. 

(See also Vol. ii., p. 66.) 

The most useful and important order, (tallincf^ has here but one indigenous 
representative, in the once well known, but now rare Quail ; the rapid declen- 
sion in its numbers, and indeed, threatene<l extermination, may fairly bo dated 
from the settlement of the European population in these Islands. 

Bush fires in our southern districts Imve l>oon the chief causo of its diaap- 
poaranco ; many sottloi*8 profess to believe that stocking runs with sheep 
occasioned its destruction. To this we demur, for tlie effect of extensive bush 
fiitiS on the habitat of this excellent game bird, has come under our own 
personal observation. In the early part of the year 1857, a largo part of the 
ootuitiy on the southern side of the Ashburton, high above the gorge, had been 
burnt in the previous year ; on the opposite, or northern side, known now as 
Clint Hills, the graiss presented no signs of over having been fired, and 
abounded with Quail — they wore flushed ev^ery few yards ; whilst we never saw 
a Quail on the opposite bank of the river, thi'ir food and shelter having been 
alike destroyed. Not a sJiwp had boon on either side of the river. 

But though very rai^ely mot with, yet ii is occasionally olwerved in several 
remote and secluded localities. Wo have had the goo<l fortune to Iw presented 
with some fine specimens which had been procured from the neighbourhood of 
‘‘The Paddock,” on the West Coast road from Christchurch to Hokitika, a 
locality where they aj^peared in considemble numbers for some time. 

The male has the upjKir surface ferruginous brown, with varied black and 
dark brown markings, a narrow whitish streak following each side of the shaft 
of each featbor ; top of the head rich bi*own, streaked with very dark brown, 
bufiy-marked feathei*s intermixed ; beak horn black, except at the extreme 
point ; nostril covered with membrane ; a line over the eye, cheeks, and throat, 
rufous, with a faint blackish curved mark just above the line of the gap© \ 
primaries dull smoky brown ; secondaries edged with pale brown, marbled on 
the outer web with buff and dark brown ; under surface fernigixmus ; breast 
marked with black and white ; abdomen white ; thighs buff ; iridos bright 
hazel-brown ; tarsi dull flesli colour. Bill from gape 8 lines ; wing 4 inches 
9 lines ; tarsus 9 lines ; length 8 inches 3 lines ; weight 7| ounces. 

The female is not so rufous about the cheeks and throat, has a darker tinge 
of colour generally ; abdomen almost buff. Weight barely 7 ounces. The 
feathers on the thighs are light and ffoooulent, those on the abdomen are slaty 
black, tipped with white, or huffy white, so closely arranged as to give that 
part of the bird a whitish or buff colour. 

Although the sexes differ but little in point of siase, yet they are easily 
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distinguishable by their general tone of colour as well as by the rufous cheeks 
of the male. On the ground their movements are active ; sometimes they may 
be seen indulging in a dust liath as they lie basking in tlie sun ; unless 
suddenly startled they almo'it always maintain tliat pliimj) rounded appearance 
which characterizes several genera of the THraonldir, 

From toloraibly close observation, we are inclined to suppose that their 
organs of J) earing are far less acute than those of sight ; they often give 
utterance to a luw purring sound, that one might suppose to proceed from an 
insect rather than from a bird. The call is indulged in most freqtiently during 
moist or w<‘t weather ; it sounds something like *‘iwit, twit, twit, twee-twit,” 
repeated several times in quick succession. In very stormy, gusty weather, 
these birds appear dull and silent, secieting thenisedves aniongst thick tussocks. 
When flushed, th(‘y do not rise perpendicularly, but still very straight for a few 
feet from the ground. 

In confinement, they are fond of picking about amongst sand, and thrive 
well on soakewi breiul, grain of various kinds, and the larvie of insects ; the 
male is not sn attentive mate at feeding time, and whore several are kept in 
the same enclosuix), constant little bickerings take place without actual 
hostilities being indulged in. 

The eggs require twenty-K)ne dfeys incubation, and the chicks are most 
active directly they emerge from the shell. They grow very rapi<lly ; at about 
four months old the young cannot very readily be distinguished fi'om adult 
birds, either by ooninist of size or plumage. 

The fton. J. C. Richmond saw Q\iail in the Taranaki District, in the 
months of November or December, 1869. 

A fair correspondent forwardetl two beautiful specimens of the egg (one of 
which was unfortunately broken in the course of transit), which were obtained 
in the Waitaki Distdijt. 

Examples of the egg have been found huffy white witli brown splashes. 

In the early days, on the plains near the Selwyn, a bag of twenty brace of 
Quail was not looked upon as extraordinary sport for a day’s shooting. 

No. B. 65. — Anarhynchus frontalis, Quoy and Gaim. 

(See also Vol. ii., p. 68.) 

Thinornis frorUaliBf O. R. Gray. — Gm. B, 

Ch^aradtiu^ /rorUediSf G. R. Gray. — /Zas, July, 1862. 
Hmmckiopua JroniallH, — Tram. N, Z. Jnst^ Vol. i. 

This wader was first made known to science under its present name, by 
MM. Quoy and Oaimard, having been observed during the expedition of the 
‘‘Astrolabe/’ undertaken in the years 1826-29, by order of the King of 
France. It is also thus recorded in the “List of the Birds of New Zealand and 
the adjacent Islands,” in Dieflenbaoh’s worL Again, by G. R. Gray {Ihis^ 
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July, 1862), we find this bii‘d mentioned under the name of Clutrad/rlm 
frontalis^ with this very remarkable note : ‘‘The bird is re])ri'sentc^d in the Voyage 
of the ^ Astrolabe^' with a deformed hiU , the hill U perfectly straight in most 
specimens f Where could the author have met with those 8p(icimens with 
perfectly straight bills'? or rather, which of the waders or plovers passed for 
the AmrhynchiiHl — perhaiH (J. hid net m. 

I have lately h^wl the jdeasure of peinising a v(‘ry interesting pamphlet, 
On Rare or Little-known Limico^ay by Mr. Hastings. F. L.S., etc., who a])peara 
to ImvG tak( 3 n great pains in gathering together all the information lie could 
collect about this j>e<mliur-looking bird, and also gives a careful desciiption of 
a sjiecimen, iu whicb he uiiqut'stionably makes tho best r>f the slender materials 
at his disposal. 

Still, as Hoiuething like mystification might yet be thought to surround the 
history of this very interesting species of the large (rrallatorial family, 1 have 
had mueli ph'asuni in presi'niing to the Musoum, specinums of the adult, and 
also tho young bird in the state in wliich it may l>e found probably some ten 
days from the date on which it emerged from the shell. 

These speeimons were obtained on the shingly IhhI of the Rakuia, which is 
one of the largest of the snow rivers that intcrscet the Plains of (kintorbiiry. 
Tim Anarhynchas, bo it undei'stood, is not confined to that locality, in fact it 
is of frequent occurrence, and may be oliserved during several months of the 
year at least, near the streams or back-water of almost any of the rivers, which 
in their course disclose sandy spits and wide areas of shingle. 

With regard to its breeding halfits, 1 am iiiuible to add much to the 
information which is given in my Not(*a “ On tho Birds of New Zealand.” 
— {7'rans. N. Z, Inst.^ Vol. ii.) The young, if undisturbed, remain for some 
time near the spot where they were hatched ; to escape observation they lie 
concealed behind stones, etc. ; should an attempt be made to molest them, they 
start off with considerable celerity, uttering, at the same time, a shrill piping 
cry of alarm. When liard pressed, they take to the water ; we have known 
them to cross a stream of considerable volume. The parent birds never appear 
to separate far from each oilier during the period of incubation ; on being 
disturbed, they exhibit a peculiar habit of partially extending the wings, the 
effect of which is that they assume a broad and flattened appearance across the 
bock, the head at the time being carried very low, the bill just clearing the 
ground, whilst a low purring sound is emitted. So tame does rfie Ana/rhynchus 
become under the influence of parental instinct, that after eggs hare been 
picked up, examined, and replaced on their unsheltei'ed sandy bed, I have 
seen the old bird immotUately resume her duty of incubation, although I may 
have removed but a few paces distant and remained in sight for some, 
time. 

Haying thus glanced at the favourite habitat, etc., of the Orook-billed 
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Plover, I will now proceed to describe these specimens ; the first, that of an 
adult male, probably in its second year — bill black, longer than the head, 
pointed, curved to the right or off side, curled slightly in itself in a loafdike 
manner, a long gi’oove on each side of the upper mandible, the nostrils long, 
pierced not far from the base of the bill, fitted with a membranous process, 
which, apparently furnished with a system of nerves, extends some distance 
along the mandible ; interior of both upper and lower mandible concave or 
sulcate, which form is maintained to tin* point ; thus, the inside of the bill, 
when the mandibles are closed, becomes a curved J>ipe, with a very slight 
twist ; the shatp edges of each mandible are horny and semi-tmusparent ; 
from the base of the bill the upper mandible is flattened on the top for a 
distance of about 6 lines, it then assumes a raised and slightly rounded form, 
till it gradually sweeps down into the point ; forehead, chin, ami the whole of 
the under parts white, with a broad irregular band of blackish feathers 
stretching across the breast, widest on the left or near side ; al>ovo the bill, 
fix)m eye to eye, runs a narrow strip of very pule brownish colour ; crown of 
the head and upper surface of the body ash grey ; wdngs long and pointed ; 
primaries dark brown, outer narrow vane of each primary darkest ; shaft of 
feathers distinctly white ; first feather longest; tail moderate, ash giey, middle 
feathers inclined to brown ; legs gartered, or naked just above the tarsal 
joints ; legs and feet a peculiar tint of black-gi*een witli a grey shade ; toes 
throe to the front and none Ixjhind, united at the base by a membrane 
extending to the lirst joint, bottom of toes greenish brown, middle toe and nail 
longest, nails short and black. Bill measures 1 inch 2 lines ; wing 4 inches 
9 lines ; taraus 1 inch 2 lines ; middle toe with nail 1 1 lines ; total length 
8 inches lines. 

The chick above mentioned is coveml with freckled grey down ; under 
surface silky white ; wings ptilo brownish j the deflection of the bill easily 
distinguishable. Bill measures 6 lines; tarsus 10 lines; middle toe with naU 
8 lines ; total length 2 inches 8 lines. 

Birds of the year do not assume the block band ; females differ little from 
the males in size, the band is not so conspicuous, as it is much naiTOwer than 
in the male ; fine old males have the breast band broad, and that on the fore- 
head dai’k brown. 1 have never seen this bird assemble in large flocks like 
<7. hicinctU8, 

The peculiar formation of the bill has apparently induced naturalists to 
exhibit considerable doubt as to the proper position of this, perhaps, unique 
species. Without referring to all the notices of this bird which have appeared 
at different times, it may be mentioned that at least one eminent ornithologist 
considered the bill to be an accidental deformity ; again, it bos in some way 
been confused with C from which it differs materially, in habits as 

well as structure. 
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A oonsidoration of the natural features of its favourite haunts permits us 
to indulge in surmisea as to the convenience and adaptability of its remarkable 
form of beak for obtaining its food. Where wo have seen it has never been 
far from water, and if, as we pi'osunie, this bird is jjeculiar to this country, we 
can point to our larger river beds as affording it admirable feeding gx'ounds. 
These rapid shallow streams arti peq>etually wandering and shifting in their 
course, cutting new channels after every freshet, whether occasioned by heavy 
rainfalls or by the melting of snow from the alpine crests of the “ back country.” 
Anyone actiuaintod wiili oiu' ‘‘ plains ” must have observed, hei'e and there, 
how certain pai-ts (termed by geologists, “fans”), are thickly covered with 
stones — as, for instance, some miles Ixjlow the Gorges of the Kakaia or 
Bangitata ; — however unpromising or useless they may appear to the 
iuexperiencod, the practical gmzier is aware that those stones assist in keeping 
the ground cool, and in retaining beneath them a certain amount of moisture 
which, during the drier portion of the year (when the parching north-west 
winds prevail), thus invigorates the tliii'sty rootlets of many valuable grasses, 
and the result is the maintenance of a fair number of sheep on this rather 
barren-looking stretch of country. When any of those stones are disturbed 
from their bed, who can liiive failed to notice the commotion produced amongst 
the insect community tlms suddenly disclosed to view ; what scuttling ensues 
to gain fresh concealment from the gaiish light of day. In a somewhat similar 
manner, aftt*r a stream has deserted its temporary laid, in all probability 
numei’ous forma of aquatic insect life, attracted by the moisture, Bve to be 
found in the sand in which the shinglo lies half iml^eddcd. The homy point 
of the bill of this bird, from its peculiar form, is sufficiently strong to bo used 
for thrusting between and under stones and |;)ebbles. 

The flexibility of the upper mandible derived from the long grooves and 
flattened form (extending to nearly half its length), tends materially to assist 
the bird in fitting its curved bill close to a stone, and thus aids it in searohiug 
or fossicking around or beneath the sliingle for its food, while at the sf^moiiine 
the closed mandibles would form a tube through which water and insects could 
be drawn up, as water is sucked up by a syringe. As the flexui’e of the bill is 
lateral, the bii’d is enabled to follow up retreating inuseois, by making the circuit 
of a water worn stone with far greater ease than if it had been furnished with 
the straight beak of the plover, or the long fl'=*xible scoop of the avocet. 

The inspection of these specimens must clear away any little cloud of 
doubt that might remain on the minds of per8t)ns unfamiliar with the bird, 
and convince them that this singular form of bill, so far from being an occi- 
dental deformity, is a beautiful provision of Nature, which confers on a plover- 
like biid tlie advantage of being able to secure a share of its food from sources 
whence it would be otherwise unattainable. 
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OctoV>er 14. — Sine© the above paper was written, an opportunity has been 
sought of visiting a favourite habitfit of the A 7ia/rhynchu$, as an examination 
of the head of the bird was desirable. 

The mandibles are connected by a membrane, fringed with a tough black 
border, foniiing itself, when the beak is closed, into a slightly projecting fold 
at the gapo ; the upper mandible (or roof of the mouth) is armed with a treble 
row of very tine spines, set like the teeth of a saw, pointing to the base of the 
mandible ; the tongue, when at 1 * 081 , lies well within the lower mandible, it is 
partly snlcate in form, ta|>6rs to a very fine point, is much shorter than the 
beak, leaving a vacant space of six lines from its extremity to the end of the 
lower mandible ; the base is furnished on either side with a few spines (throe 
or four), planted in the sumo diiection as those in the roof of the upper 
mandible ; the thick jx)rtion of the tongue is indentt^l with four or five very 
slight longitudinal furrows, terminating in the channel into which the tongue 
now resolves itself till it ends at the very acute point ; this sulcate form is 
attained by the edges being raised. 

From this peculiar form of tongue, it may bo observed that no hixidranoe 
is presented by that organ to the sucking up of water ; the sjuxies would 
pi*event the escape of the most slippery or rainuto prey, which could be crushed 
by the closing of the b(iak imd the pressure of the tongue against tJie upjw 
mandible, the water finding ready egress. 

The tongxie of C. hicinctus is altogether different in form. 

No. 74. — Ardea sacra, Gml. 

Matuku. 

Blue Crane. 

With us in the South, this bird is of rare occurrence ; occasionally it may 
be observed on the flats at the head of one of the bays ; as yet, we only look 
upon it as a visitor. When wo have noticed it on the wing it has been fl 3 dng 
low, just skirting tlie shore, with deliberate, almost heavy, flight. Last year, 
an egg was received at the Canterbuiy Museum which had been taken from a 
nest ill Hawke’s Bay. In colour it is greenish white, ovoiconical, measuring 
1 inch 10^ Hues in length, with a breadth of 1 inch 4 lines. 

No. B. 75 . — Ardetta pusilla, Gould, (Botaubus minutus, Haast.) 

Kaoriki. 

Little Bittern. 

Some of the soieutifio institutions have lately been favoured by Mr. Purdie, 
the Curator of the Otago Museum, with photographs and descriptions of an 
exceedingly mre and interesting species of bird l)elonging to the Grallatorial 
division, and which may bo taken as the Australian representative of the Little 
Bittern of Europe. The rare occurrence of this bird, of which only three other 
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•pecimeno, ae far as can be ascertained, have been obtained in this country, is 
remarkabJe, when it is considered how great an extent of country, formerly 
almost entirt'ly unknown, has been opened up and explored by enterprising 
colonists during the last ten years. In March, 1868, Mr. Shaw, of Kaniori, 
one of the Wardens on the West Coast, pn'sented two specimens to the 
Canterbury Museum, which were stated to have boon obtaincil whilst feeding 
near a deep, slowly-flowing, swampy wattn'course, by the River Kanieri, and at 
no great distance from the township of that name. From having l>ecji obtained 
at the same time and pluce, they were supposed to have been a pair, but it 
appeal's that no examination was made befoi-o the prepamfion of the skins ; 
they bear a close resemblance to the description in Gould’s JJajidhook to the 
Birds of AuMralid of the male Ardetta inunlla^ and aro probably both young 
males. Subsequently, another sja^cimen of a young bird of this species was 
obtained in one of the swampy creeks that feed the Okarita lagoon, and was 
forwarded from the Canterbury Museum to Dr. Otto Fiuscb, of Bremen. 

The following description is taken from the larger of the two specimens 
in the Canterbury Museum : — Beak long, higher than broad, almost straight, 
having but a slight curvature towards the point, measuring from gape to tip 
2 inches 0 lines ; upper mandible flattened on the top, near the base, slightly 
channeled, nostiila pierced in the groove, defendt'd with membranous process ; 
legs long, gaitei'ed or bare above the tarsal joint for 8 lines ; tarsus 2 inches 
1 line ; three toes in front, each furnished with membranous fringe on the 
inner side, two outer toes united with narrow web extending to first joint; 
middle toe with claw 2 inches 3 lines ; middle claw toothed on the inner side ; 
one too behind, directed inwards, more robust than those in front, with curved 
produced claw ; toe measuiing, with claw, 1 incli 4 lines, of which claw 
measures 6 lines ; wings slightly concave, G inches 2 lines, first feather rather 
shorter than second and third, which aro the longest in the wing ; total length 
from tip of beak to extremity of tail 14 inches ; under part of lower mandible, 
sides of bill palish yellow, almost white ; edge of mandibles bmwu ; culmeu 
almost black ; top of the head greenish black ; outer edge shot with bluiidi 
black, with a few bix)wn feathers receding from forehead ; Aethers on tlie 
tliroat and lower part of the neck pale buff with brown streaks ; shle of neck 
deep cliestnut brown, a narrow stripe of the same (jolour over the eye ; 
scapularies and back dark brown ; wing coverts bufly brown, with deep 
chestnut on the shoulder, a few of the feathers striped down the shaft with 
black ; edge of the wings coloured with rich brown shaded ; primaries dull 
black ; thighs pale bufi* with streaks of dark brown, darkest behind ; tail 
greenish black. 

It is stated that the Little Bittern is so quiet in its habits that it will 
renmin still when approached, so that it will apparently almost suffer itself to 
be taken by the hand. The birds just desciibed were taken alive, it has been 
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said, without any very great difficulty ; after which they were turned loose 
amongst the fowls in a poultry-yanl. They wore found dead shortly after- 
wards, it is alh'ged, from exiK>sure to the keen frosty night air, being 
depnved of the accustomed protection afforded by tlm thickly-growing sedgy 
vegetation of their swampy habitat. They had been observed standing motionless 
on a bare stem or stalk, from which they ovcrlooke<l the water. 

From the description given of our bird, it will be observed how much it differs 
in the general coloration of its jdumage from its antipodean representative 
(Botaurus mlnufa^), wdneh has tlio topof the head, shouldei's, primanos, and tail 
bluish black, whilst the rest of its plumage is buff, except the front part of the 
neck and cluu, which are w liitrsli, as is also the vent ; the size must bo about the 
same, as we Irave noted measurements of specimens wliich are less than those 
of our Bittt'rn, as well as some which exceed them ; both have the middle 
claw toothed on the inside , irides of B. hiuivtm are saiil to bo yellow ; tho 
fact that tho foatho]*s on tho tibue are said to reach tho tarsal joints, points out 
protty clearly that the New Zealand wader is tire more aquatic of the two species. 

Having been entrusted by I)r. Hector vith a co})y of the j)hotograph and 
tho description of Mr. Purdie’s bird (which ho proposes to name provisionally, 
Ardeofa Zvlandvv) for comparison with the Little Bitterns preserved in 

tlie ornithological colh'cHou in tlio C’antorbury Museum, after careful 
examination 1 am unable to discover any material difference between them 
and the apeciiiKui from Otago. In Mr. rurdie’s description, the under jiarts 
and thighs are descrilxsl as brown with greyish white margins, and the 
photograph exhibits the hind claw rather num' pn)duced, but there can bo no 
doubt, I think, that these birds arc of Khmtieally the same species. Mr. Purdie 
notes tho logs and bill of liis bird as yellowish gr(*eiu eyes rufous browm. 

Octolier, 1870. — The (.Vinteibury Museum 1X3001 ved two fine specimens 
from Westland, lighter in colour, without tho rich deep chestnut markings on 
the side of the neck, etc., which are conspicuous on tho birds obtained in 
18G8 ; this maxj be the distinction of the sexes ; no information on that point 
accompanied the skins ; or it may bo the difference of plumage between the 
seasons of spring and autumn. 

Any information respecting the habits of tho Little Bittern would be 
exceedingly interesting \ judging from the natural features of tho localities 
whence tho Westland specimens were procurexl, it would appear to live on the 
sedgy margins of deep swampy pools or creeks. 

Mr. Dochorty, who preserved the skins now in the Christchurch Museum, 
furnished the following Notes, descriptive of where they were obtained : — 
<< They are to be found on the salt-water lagoons on the sea shore, always 
hugging the timbered side of the same ; I have seen them in two positions, 
viz., standing on the bank of the lagoon, with their heads bent forward, 
studiously watching the water ; at other times I have seen them standing 
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^fciuiglii up, almost perpendicular — 1 should say this is the proper position for 
the bird to be placed in when stuffed. When speaking of Ingooiis bb the 
places where they are to be found, I may mention that I caught one about 
two miles in the bush, on the bank of a creek, but tlio creek led to a lagoon. 
They live on small fishes or tlie roots of iTods ; I should say the latter, booauao 
at the very place where 1 caught one, I observed the reeds turned up and the 
roots gone ; they are very solitary, and always found alone, and stand for 
hours in one place. I heard a pci’son say that he had opened one and found a 
large egg in it. They breed on the ground, in very obscure places, and are, on 
the whole, a rare bird. I never heard their cry.” 

The fact that the Little Bittern was noticed by Mr. Ellman, in 1861, was 
overlooked when this paper was written. Mr. G. R. Gray, in his ** List of 
the Birds of New Zealand and the Adjacent Islands,” p. 24, puls this queiy, — 
What is the Little Bittern, Ellman, 1861, p. 7469 

In plumage, our Tiittle Bittern of the West Coast rather resombles the 
American wader (Ardea virescena) than the Little Bitbum of Europe, 

No. 87. — OcYDROMtis AUSTRALIS, Spamn. 

(See also Vol. ii., p. 70.) 

The history of the Woka. tlie Wood-hen of the settlers, is not yet complete ; 
there exist varieties which ai-e marked, although ornithologists might object to 
class them as distinct species. 

Whilst camping in one of the gorges of the Rangitata, a very striking 
variety used to visit the tiuit constantly ; tho individuals of either sex were 
al>ove the average size ; the general colour of the plumage light greyish brown ; 
the feathera marked or barred with shades of dark brown ; the uropyglum 
and in H(nue instances the tips of the primaries rich chestnut ; throat and 
cbet'ks grey. Tho young were dark brown, perhaps not to be distinguished 
readily, if at all, from the young of the ordinary brown Weka (0, cmaPtolia). 

Some months since, a specimen with the entire plumage of pure white, was 
caught alive at Mt. Four Peaks ; the legs and bill pale rod ; irides reddish 
brown ; — not the light pink that is chai'acteristic of the oibina 

One of the best walkers amongst our birds, the Weka^s step is usually 
deliberate and slow ; its carriage is particularly noticeable, it is so remarkably 
bold and confident, yet waiy ; the neck raised, with the head carried forward 
with a listening and yet contemplative air, one is loth to believe that the bird 
is such a mischievous rogue. When at full speed, the nook is extended, the 
head lowered, with the point of the beak slightly depressed ; if pursued, it 
turns and doubles rapidly, availing itself of any shelter in which to find 
refuge. It regains confidence quite as readily as it exhibits fear, and if left 
in peace, emerges fk>m its place of concealment with the same coolness of 
demeanour that usually distinguishes it. We have caught a whole hmily of 
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old and young ; after being released, they Btaiiied oflT, but retimiod soon after- 
wards with their ordinary air of inquisitiveness. When two males quarrel, 
they fight with detennination, sometimes coming out into the ojasn ground ; 
the victor becomes a relentless jM^rsecutor, driving off his antagonist at every 
opportunity ; on these ocjcosions one can appreciate the speed and alertness 
which both pursuer and pursued display, in getting over the ground and 
threading the interlaced maze of shtnibs and gnissy tussocks. 

The nest figured (see Plate VII.) is placed amongst the sheltering leaves of 
snow-grasfc|^ tussocks, in which the i*oughly-finished home of the Weka is 
frequently constructed. 

The colour of the down of the young affords a fair indication of their age, 
the darker shades of brown characterizing extreme youth, yet the lighter shades 
which their plumage gradually assumes offers great variety. Such is oia* expe- 
rience after quietly looking at some scores of broods ; there is in their early 
stage of growth a resemblance to the Cochin China chick about them, this 
would be stronger but for their smooth tarsi and dusky hue ; perhaps tliis idea 
is due to the absence of even an apology for a tail, for the caudal plumage is 
not assumed until half their growth is reached, but wljilst they are still under the 
guidance of the parent birds. Whilst being led forth food hunting, the broo<l 
is most sedulously attended by the old binls, although j)erhap8 they may not 
be at one time both close together ; insects, woims, lizards, etc., seem tbeir 
principal food, yet nothing comes amiss to these omnivone. When an old bird 
is aware of a lizard lying perdu beneath the sharp pointed leaves of an 
Aciphylkiy the beak is thrust into the plant in defiance of tlireattmed wounds, 
the wings are suddenly thrust forwaixl, and the adroit Weka backs out with 
her writhing i)rey, which the young instantly devour. 

Although mercilessly persecuted, tliis Ishmocl amongst birds may be found or 
heard in most up-country districts, but in gi'eatly diminished numbers. The size 
of the Wekas that are now usually met with, is much smaller than it used to be ; 
a four-pound bird is now almost unknown, yet, years ago, such a weight was 
not an uncommon one for a fine hill bird The greatest sin wo can lay to its 
charge, is the ruthless manner with whicli it destroys ducks’ eggs, in which it 
ia aeoond only to the harrier. 

The Weka sometimes, yet rarely, has been noticed to have a white fee»ther 
or two in the wing. 

As an article of food, it is in far less repute than when we fiiwt settled here 
in the days of dear meat; — (we have since bought sheep at one shilling jmr head) 
-—our taste is more fastidious, and the Weka is only killed too often for mere 
wrantonnesB, or the pleamre ^ taking Ufa. The Maoris of Arowhenua make 
expeditions in the. winter for obtaining a supply of these birds, which they 
preserve in their own fat. On one run, near Burke’s Pass, we have been told that 
above two thousand wekas were secured by a party of natives at one of these hunts. 
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No. 91. — PoiiPHYRio MELANOTus, Teiimi. 

(See also Yol. ii., p. 71.) 

The nest which is figured on Plate X. was pi'ociired from the swamp by 
Lake Ellesmere ; it was firmly built of the leaves of a Carex\ and foimiod 
a compact mass, some ciglit inches in height, not very easily to be distinguished, 
as the material of the ne.st was as green as the BUiToiuiding grasses. The eggs 
ate often sucked by llie hturier, whose keen sight discovers the very inartificial 
structure of the Pnkeko , on examining a nest after a harrier’s visit, wo have 
observed that tin* contents of the egg ha\e been extracted through a long hole 
made at the hilgt* of the egg. Few birds 11101*0 frecpiently become the prey of 
the hanier than this wader. 

No. 95. — Spatula vauiegata, Gould. 

Shovel or. 

One of the hamlsoraest and perhaps also one of the least known amongst our 
group of Atiafidce is the ShoveJor ; the variegated plumag(% dark ruddy bn'ast, 
and bright bhio wing of the drake, exhibit one of those instances — as in the 
case of the mallard, at home — in which nature, for its own specud reasons, 
lavishes nnu’h beauty of colour on the male, whilst the female is clothed with 
feathers of /i far less attractive hue. In the case of the Shovelor, may not 
this remarkable distinction in the plumage of the sexes be regarded as 
a protection for the eggs dunng tlie period of incubation, rendering the 
female less liable to observation than if she was arrayed with brighter 
colours, with which she could scarcely elude the keen vision of the harriei*s, 
the most successful of egg-robbers. A habit of this duck would apjioar 
confirmatory of this view ; we have repeatedly noticed in the breeiling season 
that the groups of Bhovelors which dot the lakes, liere and there, are nearly 
all drakes, a fact that indicates that th(* male bird has little, if anything, to do 
with the nest or the labour of incubation. It is very generally distributed 
over the country, although large numbers are only to be met with in certain 
localities in the North Island, where it is in some parts, or has been, of 
common occurrence ; for, in the season, numbers were to be seen hanging up 
in the j>oulterers’ shops in Wellington, whioli had been brought to that market 
by the steamers from Hawke’s Bay ; we say Aa# hecuy as the supply apj>ears to 
liavo failed ; for the past two winters we have ceilainly missed the Bhovelors. 

For some years after settling here, we regarded this bird as quite a 
rara avis^ wo observed it so very seldom, and then only in the neighbourhood of 
the Rakaia ; it is now much oftener met with than was formerly the case. On 
the wide expanse of Lake Ellesmere, and the less extensive mountain lakes 
in the Ashburton country, it is frequently seen in considerable numbers j 
oooasionally specimens have been obtained near Christohurob< 
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For years we hunted unsuccessfully for the nest, trying the most likely 
swamps ill the neighbourliood of its haunts, in the hope of making the 
discovery, but our diligent quests wore in vain ; one of the writer’s sons was 
at lust flucoessful, as the following communication wdll show : — “ Hurrah for 
the Shovelurs ! Yesterday (Ntiv. 7), we found a nest ut last ; it was placed 
not in a swamp, or even near water, but on the side of one of the low downs 
in Craig Phillips (near the Kangitata), sheltered by a couple of tufts of tussock 
and a plant of Spaniard grass {Aciphylla) ; it was made of fine grass, in which 
was a fair amount of down, but not so much as is usually seen in the nest of the 
grey duck {A. HupercUiosa) ; it is deep, and rather narrow across the top (about 
7 inches) ; tlie eggs, ten in number, ovoiconical in form, very smooth and fine 
in texture, crt'umy white with a slight greenish tint, measure in length 
2 inches IJ lines, with a braadth of 1 inch 5^ lim^s.” 

This nest was probably commenced iii the first week of Octol»er, as some 
of the eggs placed under a hen were hatched on Nov. 18. The young bird 
greatly resembles young grey duck in colour, being clouded w’ith brown and 
yellow, but the peculiar form of the bill, witli its broad point, is noticeable 
when it emerges from the shell 

The singular shaped bill, which gives a name to this duck, is well worth 
studying ; it is nearly three indies in length, much dilated near the extremity, 
the upper mandible possessing great flexibility, is abundantly furnished with 
nerves, coiifei’ring a groat degree of sensibility on that organ, which must 
greatly aid the bird in selecting its food j it terminates in blunt unguis of 
conshlerablo hardness. Both mandibles are furnished with a t>ectinaled 
appejidage, in which laminto an; closely arrayed, the sharp and projecting 
teeth of the upper mandible overlapping and acting against the jieeuliar 
apparatus of the lower mandible. From this elaWately-organized trap, even 
the smallest aquatic insects couhl not escape. 

No. 98. — Hymenolaimus malacorhynchus, Gml. 

Whio. 

Blue Duck, Mountain Duck. 

(See also Vol. ii., p. 73.) 

Having stated that the Blue Duck occasionally breeds in holes of banks, 
it is worth recording, perhaps, that wo found the nest in situations that did 
not afford any great amount of shelter ; one of these instances was met with 
on a spit in the Ui)per Asljburton River, about three miles below the glacier 
fi*om whence that river derives its source ; the nest was placed in a solitary 
snow-grass tussock of moderate size, within two or three yards of the stream ; 
it was made of grasses, the interior composed of out grass like chaff, down, and a 
few feathers. 

In examining an embryo of three weeks, we found that the form of the 
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bill was well developed, showing on the sides, near the end of the tii)per man- 
dible, the peculiar membranous appendage of a darker colour than the rest) of 
the bill, but were unable to discern the presence of lamilla) ; the caudal down 
was produced to a marked degree. 

When hatched, the young are large compared with those of Fuligula Novm 
measuring 7 inches in total length, of tliis nearly one-third is 
contributed by the tail \ bill from gu])e 9 lines. 

Bill honi colour, lightest on the lower mandible, unguis rosy at the point ; 
membranous ap])endagc slaty black, well overlapping the lower mandible, 
furnisbed with lamolhe along its basal half, which work against the finely 
serrated sides of tho compressod biisal half of tho lower mandible ; upper 
surface dull green, brightest on the back ; over and behind tlie eye invgular 
streak of white ; under surface white ; wings and upper part of thighs 
brownish ; tail green aliove, at each side a patch of chestnut \ under surface 
of the tail chestnut, covered with thick down, longest on the back ; legs and 
feet yellowish flesh colour. 

As will be seen from the above description, the Mountain or Blue Duck 
in its earliest stages of gi'owth is very prettily marked, with its green and 
white down, relieved by patches of chestnut ; it differs much from tlie young 
of any other native spechis of Anatulce with which we are acquainted ; the tail 
is much produced, in swimming it is carried well above tho water. When the 
parent birds have their brood in charge, they certainly exhibit much less craft 
as well as energy for the protection of their offspring than any other 
duck ; with them there is little, if any, attempt at concealment of the young, 
none of the nises are made use of, which, with the paradise ducks, often prove 
HO successful in misleading their enemies ; usually, they simply drop down the 
rapid, trusting apparently for escape to the turbulence of the stream — an asylum 
safe enough from most, if not all, indigenous persecutors, but not from the 
settlor’s dog ; they scorn loth to land, and if compelled to do so, their progress is 
not very rapid, in fact, they impress one with an idea of their helplessness. 
The duck marches in front, with her low wailing call, tho small brood follow, 
wlttlst the dnike protects the rear, or rather offers himself as tho first victim 
to tlie pursuer. 

For the last two years we have seen fewer Mountain Ducks than usual ; 
if anything can save them from utter extermination it will be the remoteness 
of their haunts. Protective enactments have douMless proved beneficial in 
restraining the unscrupulous in many cases, but such laws would probably be 
better observed if better known, for when one observes a string of ducks 
hanging up at a house in JJecemJbert it must surely arise from ignorance of otir 
legislative enactments that such an outward and visible sign of their infringe- 
ment is made patent. In wint(u* time they oongiegate in flocks of moderate 
numbers. 
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Before leaving these Notes on the Bine Duck, there is one peculiar habit 
that might be notioecl, it is the manner in which it can turn in the water ; 
however rapid the stream, it can turn instantly, os though worked on a pivot ; 
doubtless the proiluced tail gives this facility. When it is quietly fossicking 
amongst the soft Itanks of the mountain stream, it may be seen indulging this 
habit, without apj)arently losing an inch of space. 

No. 99. — roDicKPS iiiJFi PECTUS, Gray. 

Littlo Grebe, Bod-breasted Grol^e, Dab-chick. 

(Bee also Vol. ii., p. 73.) 

Few, if any, of our aquatic birds display moi^ restless activity than the 
Red-breasted Grel>e ; tliis quality is exhibited in a variety of ways ; look at 
the enquiring jerky manner in which the hf*ad and neck are carried, slightly 
in advance, yet continually moving from side to side ; a habit that may I’esult 
from the mode in which its f(X)d is obtained. When diving and searching for 
its prey, tlie head is doubtless moved from side to side, in order to scon as 
much of its watery track os possible l>efor© returning to the surface ; by this 
restless air the bird soenis perpetually on the watch for a surprise, yet it 
displays a frc'quent boldness in gnitifyiiig its curiosity that is seldom, if ever, 
shown by many waten' birds. Then, in watching its ])rogre88 when swimming, 
its action api>ears fitful rather than regular ; should any unusiuil object excite 
its curiosity or suspicion, it advances towards it witli a regular zigzag api)roach. 
Its diving power is admirable ; how easily ontl gnicefully it is effected — the 
head by a rapid motion is lowered, and in smooth water a few air bubbles 
rising to the surface alone denote the spot from whence it disa])pearod. The 
length of tinm it can remain submerged is astonishing, and this, too, wo have 
observed in a s^^ift eddying stream at tlie confluence of two large creeks. W© 
have ever thought it a pretty sight to watch a family of Grebes on some lonely 
tam or pool, fringed by a narrow but dense belt of Discaria or Olearidy that 
afforded an efficient screen for observation. 

We never saw more than two young ones in a brood; very often tlie 
labour of the parents is most equally shared, by each appearing to take charge 
of a young bird, which float about quietly, often with the neck bent back, the 
heotl resting between the shoulders, now and then uttering a soft trilling note 
not unlike, but less marked, than the call of the parent birds. 

The old Grebes dive incessantly, remaining but a very short time under 
water ; when their effort has been successful, a soft call summons the young 
bird, end the aquatic morsel, whether fish or insect, is always dipped in the 
water before it is offered to the young one. In the brief intervals between 
the dives, the wings are odrried high, somewhat swan fashion, as if the more 
readily to oatoh the drying influence of the air. For some weeks tlie young 
preserve a greyish tone of plumage over the upper surface, the heatl retains 
some light greyish down, whilst the bttiast is pale rufous. 

p 
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The figure (Plate VIII.) represents a nest built against one of those large 
black stems of Carexvirgata^ which so often dot the shallows of some of the in- 
land lakes ; it is constructed of aquatic plants and roots, is screened by tlie long 
sweeping leaves of the Ca/rex^ which liang over till the points of the leaves dip 
the water. It is only by wading and very close search that these nests are to 
be discovered. We have not, os yet, remarked that the bird covers tlie eggs 
on leaving the nest ; this is a habit w^hich many writers attribute to the 
Grebes of Europe. 

Wo have not seen the Grebe on land, and seldom flying ; when on the 
wing it just skims the surface of the water, with a very rapid motion of the 
wings. On one occasion we noted several in company, on a lake of moderate 
size, making use of their wings. 

B. 131. — Hterna (alba, sp. nov. 'I Potts). 

White Tern. 

In Gray’s ‘^List of the Birds of New Zealand and the Adjacent Islands,” 
may be found , — Oygis earidida^ Wagl. White Tern, Lath. Steima alha^ Gmel. 
Sterna emuiida, Gmel. Habitat, Norfolk Island. 

Now, whether the bird we have lately seen is identical with that in the 
above list, wo cannot undertake to decide, and briefly record the occurrence of 
a White Tern, under couditiona presumptive of its breeding here. 

On the 4th of January, whilst crossing “the plains,” from the Eangitata 
to the Rakaia, amongst a large number of the common tern (S. antarotica), 
wheeling and hovering abmit one of the streams of the Ashburton, we first 
observed this white bird. The shingly river-bed about this spot had been 
selected as a breeding place by the common tern, for, crossing it about five 
weeks previously, we had noticed many of their dusky-coloured eggs lying in 
couplets on the bare gravel. 

On sighting the White Tern, we left our horses to grsize on the soft grass 
that fringed a rippling creek, and watched its movements with gneat interest ; 
the orange-billed S. antarctlca, vociferous and bold, flew screaming, with rapid 
darts, close enough to be reached with a riding-rod, marking their irritation at 
our intrusion by swooping close to our faces, sometimes ejecting a whitish fluid 
on us ; the stiimgcr, less confident, kept rathor aloof, with a difFei'ent style of 
flight to that of its congeners, less rapid, but not to our thinking did this arise 
from any lack of i)ower ; the wings apj)eared more bent, the stroke more 
deliberate. As we watched its devious course up and down the stream, its 
pure white plumage was easily followed ; sometimes it skimmed over the surface 
of the swiftly flowing river, or hung hovering for a few moments a few feet 
above, now and then rising to a considerable height, often to an elevation only 
reached by a few of its busy companions. Several times it was observed to 
settle on the shingle, soon rising again, wheeling about with renewed activity. 
As the tern’s bi'eeding season, in this country, may be considered at its height 
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at this time, we should bo inclined to think that the stranger was nesting 
here. 

The entire plumage was white, uppei*, lower surface, and head also ; the 
bill appeared to be light coloured. Our observations wore nxade chiefly during 
its rapid movements, so that of the bill, tai*si, and feet, wo cannot pietend to 
give a reliable description. 

No. 134. — Phalacrowrax (Graculub) carbo, Linn. 

Kauau tuawhonua. 

Great Shag, Cormorant. 

This largo 8])ecie8 of our native PeticanidcB must enjoy a most extensive 
range, as there appears bo not much doubt of its identity with the European 
connorant which is met with in the highest latitudes of the northern hemis- 
phere ; it would seem that it was formerly known sometimes as the sea-raven 
or crow, from its rapacity. It is worth recalling, that our eldest poet, that 
great student of nature, mentions those birds together in two consecutive linos, — 
“The hote atrmhraunt^ full of glotonio 
The ratm wise, the crowe with vt»ice of care.” 

This fine-looking bird, one of the most industrious of fishers, appears to 
be generally distributed throughout the country ; unlike G, 

G, breinrostrisj and others, it is of rather solitary habits, whereas those sj^eeies 
delight in the association of numbers, th(nr rapid motions imparting an air of 
liveliness and gai(*ty to the rooky wave-worn coast line, or the placid 
waters of the deep inland lake. It is usually classed as a sea bird, 
yet, although it frequents our coasts and liarboui’s, it is to be observed 
a great way inland, and, taking the width of the island into consideration, a 
very long distance from the sea; we have noticed it to the west of Lake 
Coleridge. Except during the bi'eoding season, it may be said to pass rather 
a solitary life ; its favourite post, where obtainable, is the outstretched limb of 
some blasted tree on the verge of tbe bush, or a ledge of rock near to a stream 
or lake ; but although thus solitary, it is by no means to be considered shy or 
timid ; it does not “ fly the haunts of men.” Wo have often observed it 
perched on tho lofty chimneys of the public buildings in Christchurch ; two 
years since a mass of its nesting materials was cleared away from some part 
of the roof. 

This ruthless desecration of tbe lares and penates did not cause the 
abandonment of the settlement ; with the clear sparkling Avon flowing 
immediately below, the situation was too good a one to be forsaken without 
the display of active hostilities. Those favourite posts still continue to 
be frequently ooOttpied, notwithstanding that birds are sometimes shot there, 
for the protection of the young trout, with the acclimatization of which our 
silent fisher unwisely interferes. 

Its flight occasionally is very lofty, seldom very straight ; from watching 
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its progress whilst soaring or wheeling aloft, one might imagine it to be trying 
great circle sailing it approaches and glides to its perch with sweejiing curves 
rather than by a direct courae ; its ap|r>earance is the signal ff)r alarm atnongst 
all poultry within rmsonable distance, yet it is hamiloss and j>eaceablo except 
where fish are to be found. After much occupation on or in the water, it has a 
knack of drying its feathers in a peculiar manner, wliich gives it a most 
grotesque api>6<irance ; it stands, say on a sunlit rock, stretching out its quivering 
wings horizontally, till it really looks not at all unlike the old-fashioned sign 
of the spread eagle.*’ 

Its activity in the pursuit of its finny prey is indeed rcTnarkablo, and, 
as is well known, in some countries led to the taming of the bird for the 
purpose of rendering this dexteiity of service to man ; one of the old offices in 
the royal household of England was that of Master of the Cormorants. 

Its breeding station sometimes is shared by others of the species, whose 
nests are built in pretty close proximity ; sticks, partially decayed leaves of 
VhoTmium^ and coarse grasses, furnish the materials of these structures, which 
yield from the accumulated filth, a j)owei'ful and disiigi'eoable odour. The 
eggs, at most four in number, are long ovoiconical in shape ; they are gi’eenish 
white, covered with chalky incnistations ; they measure 2 inches 5 lines in 
length, and 1 inch G linos in breadth. The young bii’ds remain in the nest till 
they have attained a considerable size. 

In the neighbourhood of Christc’burch, not veiy far fiom the sea, is, or 
rather was, a swamp of considerable extent, which was selected some years 
since as a brooding station by certain si>ecies of our numerous family of the 
GraculiUoi. Numbers of birds were attracted to the spot; a visit to this 
nursery ground showed them in multitudes, ari'iving, departing, or stationed 
in quaint attitudes about the luige tufty heads of the pcudant-lcaved Canrex, 
It was noticeable that the tops of the Maori-heads wore almost invariably 
occupied by the large coarsely-built homes of 0, ca/rho ; beneath, against the 
dork tufted root-stems, the less ambitious little river shags reared their 
. ofirs];)ring. Unsavoury odours, of a most penetrating kind, pervaded thk 
colony and its neighbourhood, from tlio groat accumulation of slimy exuviaa ; 
one could conceive that it was possible for the sea- washed rock to be olianged 
into the guano island — it would be simply a sura in multiplication worked 
out by Time. Without staying to moralize on the fiict that the same great 
Chemist transmuted the poison stench of one age into a commercial item which 
has afforded employment to thousands of human beings in anotljer, we may 
mention that o\ir little colony was not without its value, outside of its purpose 
for bird incubation. 

As the explorer somewhat carefully picked his way, his advancing footsteps 
shaking the trembling morass, eels of the largest size disturbed were observed 
threading the watery mazes of the quaking bog, their bulk and condition 
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proofs that the bird colony ftimishod them with abundance of fattening food. 
TJie following year this locality was abandoned by the shags, who established 
themselves on a sw^amp by the Purakanui ; this likewise was deserted at the 
next breeding season. Why ? If this change of quaHxu's was rendered 
necessary by the pi’esonce of vermin or filth, how is the guano island built up, 
unless, indeed, the salt breezes of the ocean befriend the birds by destroying 
their parasitic tormentors. 

Art. XII. — Notes on an Egg of Alca imponnis, Linn,^ in the Collection of 
the mritcr. lly T. H. PoTTS. 

[Read hfforc the Wellington PhUomphical Horutg^ Jtdy 16, 1870.] 

Alca impennjs, Linn. ; Great Ank, or Uare-fowl ; the Geir fugl of the 
Icelanders ; — is the rarest of the Alddw, and probably also, it is the rarest 
bird of the northern hemisphere. 

Various authors have d 0 scril>ed it as living, except duritig the breeding 
season, almost habitually at whore its wondrous powers of swimming and 
diving procured for it a consbiut 8U]>p]y of food ; we know from good authoiity 
that formerly it wiis to be found at St. Kilda, the Oikney and Faroe 
Islands, Iceland, etc., but however iiumorous the flocks then irnit with, in 
various parts of the stormy northern seas or its rocky ice-bound shores the 
Gare-fowl rapidly became scarce. Perhaps its nurnl>ers were diminishwl to 
satisfy the craving apf>etitos of half-frozen whalers tuid scalers, whose visits 
too would most probably take {)lace during the breeding season, when tlm brief 
summer O})en 0 d up a track for the vosseds through l)oisterous seas, haunted 
with floating icoWgs. 1 think Henry Huclson, the old navigator of those 
inclement seas, intended tho Gare-fowl when he wrote : — “ They killed and 
brought with them a great fowlo, whereof there were many and likewise some 
egga.^^ There was evidently no close time or fence month obaervod for the 
Great Auk j binl and egg was ec^ually welcome to those “toilers of the soa.” 

So rare at last became this sea-fowl, that the only specimen the British 
Museum possessed for many years, w>ls the bird obtainetl by Mr. Bullock, and 
which was purchased at his sale, May, 1819. The curious naturalist will find 
in the catalogue of that great sale of zoological curiosities : — “ I<ot 43 ; Great 
Auk {Alea impemiu)^ a very flue specimen of this exceedingly rare bird, killed 
at Papa Westra, in the Orkneys, the only one taken on the British coast for 
many years,” etc. 

So long a period has elapsed since a living specimen has been olwerved, that 
many nataralists, amongst them Professor Owen, ai^o inclined to regard its 
extinction as an accomplished flict, for, notwithstanding the scientific exploro" 
tions, more or lass exhaustive, which have chaiucterized the various Arctic 
expeditions, not a single mstanco of the occurrence of tho Gare-fowl is recorded, 

From notes and observations of various travellei*s, sportsmon, and oolleotors^ 
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who have been led to visit the high latitudes of Iceland and other places, we 
believe that the Gai*e-fowl still exists and breeds on some of the surf-beaten 
{Skars and Hkerrios, where a frightful surge almost }>orpetually rages, and 
denies access to the boldest explorer. (Would that some of our ra/ror birds 
could bo sheltered fioni impending extinction by a harrier as secure, and thus 
be saved from the destructive attacks of the mercenary plunderer.) 

The author of 7V// Years in Sweden^ writes : — “1 do not bfdieve this bird 
is extinct, although not one has been seen or an egg taken for several years. 
The value of this bird is as well known in the NoHli as in England.” 

So highly is ai\ example of tliis bird esteemed in collections, that in Wood’s 
Natural Ifistort/ of liirds^ a list is given of all those specimens of the bird or 
egg which aiv known to exist in the various museums, taul public and juivate 
collections, tliroiighout Europe and America, recording the number of speci- 
mens which each country possesses. 

Baring Oould, in his Iceland^ its Scenes and SagaSy who contributes a fund 
of valuable infomiation as to the })robable habitat of the Gare-fowl, makes the 
total numl)er larger than that given by the Rev. J. G. Wood. 

For sovciral years I could boast of having three of the eggs in my posses- 
sion ; Dr. Meyer, the author of British Birds mul their Kggs^ inspected and 
made notes of tliese ornithological treasures. When, m 1853, T parted with 
some portion of my collections, one of these rare eggs was purchased at public 
auction for £30. This was cx)mmented on by some of the serials of that date 
as an extraordinary fact. 

The egg wliich tlie drawing exhibited is intended to represent, and the 
smallesi of the three mentioned above, measures in length 4 inches 8 lines, by 
2 inches lOJ lines in breadth ; it is white, slightly soiled in two or three places 
with dull yellow, maiked and oddly sti’eaked, principally at the larger end, 
with black and blackish brown. 

Some twenty years ago very excellent imitations of the Auk’s egg were 
manufactured in Fi’anco ; tliey were intended to fill up the place of the real egg 
in the cabinets of oologists ; some of those specimens soon crossed the English 
Channel, and attempts wore made to pass Uiem off as genuine. I well 
remember the pleasure with which a cominnmcation was received from a 
leading naturalist and dealer, that he was at length in possession of some 
eggs of the Great Auk ; on examining these so-called eggs, I was at once 
struck with their weight, absence of pores, and the extraordinary fact that aU 
were alike, mark for mark ; on placing one of my own specimens before my 
correspondent, he saw at once that he had been gulled, and admitted that he 
hod been cheated out of £18 for half-a-dozen specimens in plaster-of-paris ; 
he, however, fell back on the doubtful consolation that he was not the only 
sufferer, for, according to a police report of a chai^ge of obtaining money under 
false pretences, a brother naturalist had been similarly otyoled. 
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Art. XIII. — On the Nesta and Egge of some Species of Kew Zealand Birds 
not previously described. By Captain F. W. Hutton, F.G.S, 

[Bead before the AtichUind Imtitatef July 11, 1870.] 

During the summer of 1867-8, Mr. Kirk and myself, while exploring the 
Great and Little Barrier Talands, found the nests and eggs of some species of 
birds which do not aj)pear to have been noticed by Mr. Potts. I have there- 
fore written a shoi’t description of them as an ap]:>endix to his paper of last year. 

Ckkai>ion uauunculatus, 0ml. 

One afternoon, at the end of December, on returning to our camp on tho 
Little Barrier, we observed a Sjuldle-back fly out of the hollow tc^p of a dead 
tree-fom stem, and on examination we found the nest about two feet down it. 
It was roughly composed of stems of Uymenophyllum.y and the dead fibres of 
the nikau {Areca sapida)^ and lined with the fine loose bark of the tea-tree 
{Leptospemium). It contained three eggs of ovoid form, and of a bluish white 
colour, spotted with bi*ownish grey and violet, tho spots being closer together 
near the thick end of the egg. Tlie length of tho eggs was 1 inch 2 lines. 
They ha<l not l>eon sat ui)on. 

This furnishes another pi oof of tho well known fact, that tho colouring of 
the plumage of those birds that build in holes is identical, or nearly identical, 
in both sexes. 

Rallus pectoralis, J^ess. 

The Land-rail builds on the ground, generally under a tussock. The neat 
is loosely composed of grass, etc. The egg is ovoid in shap^j, and of a pinkish 
white or cream colour. It is spotted, principally at tho larger end, w ith spots 
and blotches of two colours, one a I'cddish chestnut, and the other more of a 
grey, looking as if the chestnut spots had been washed out or covered with a 
semi-transparent covering. Length 1 *5 inch, greatest breadth 1 *2 inoli. 

Majaqueus Parkinsoni = Procellaria Fartdimnlf Gray. 

We also found on the Little Barrier, at an altitude of 1500 feet and moi^e 
abov6 the sea, several specimens of this bird sitting upon their nests, but only 
one nest had an egg in it. This bird breeds in holes under the roots of trees. 
The entrance to tho hole is irregular in shape, but generally just large enough 
to admit the hand. Borne of the holes were three feet long, and each was 
enlarged at the end where the bird was sitting with its beak turned towards 
the entrance, and in this enlarged space some dried leaves were placed. The 
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holos were not in the clifTs, nor even near them, but ia the midst of dense bush 
so thick with supple-jack {Rhipogonmi acandens)^ and nmnga-manga (Lygodium 
artictdaitim), that we found considerable difliculty in forcing our way through 
it, and it is difficult to imagine how the bird could j>ossibly make its way out 
to sea, and back again to its nest. 

The single egg we found had boon slightly sat upon ; it was ovoid in form, 
white and shining. Length 2 inches 10 linos, and gicatcst breadth 2 inches. 

Graculus vakius, 0ml. 

At Port Fiizroy, in the Oicat Barrier, we found a colony breeding in nojHts 
built in tices lianging over the sea. The nests contained two eggs, of a light 
blue colour and chalky texture, and of oval fonn ; length 2 indies 5 lines, 
breadth 1 inch G lines. They had not been sat upon on the 16th November. 

SULA SERRATOR, Banks. 

This binl breeds in considerable quantities at Mahuke, a small island lying 
off the Great Barrier. The point of land of which they have taken possession 
juts out into the sea, and ia about 1 50 feet above the level of high water ; it 
is quite bare of vegetation at the top, anil so covered with nests that it was 
not easy to walk about without troodmg on them — in a apace of 18 yards by 
7 yards we oountfxl 150 ; tlie nests were mounds of earth, about 22 inches in 
diameter at the liottom, about 4 inches high, and about 1 4 inches at the top. 
On the top of each was a sliglit hollow, 5 inches in diameter, and in this 
hollow sometimes, but not always, a little seaweed (Macrocystls }>yT‘{fera) was 
placed. On the 7th December, some of the nests contained fresh eggs, some 
eggs that had been sat upon, and some young birds ; most of the nests had one 
egg or bird in it, but a few bad two. It is hardly necessary to add that the 
smell was very offensive. The eggs were white, but often stained brown with 
dirt, oval in form, and chalky ; they were often cut and bruised, probably by 
the beak of the old bird when moving them. The freshly-batched birds are of 
a slate colour, but get gradually covered with white down. 

The old birds walk on land with difficulty, and on alighting fall down with 
considerable force on tlieir breasts ; when rising from the sea they strike the 
water with both feet together, as do all the cormorants ; unlike the petrels, 
which strike with each foot alternately. Neither are they very active in rising 
from the land, as we proved by nishing in on them from a distance of fifteen 
or twenty yards, and seizing them before they could get off their nests. 

They appear to be incapable of closing tiie eyes. 

N.B. — ^The eggs of all tbeee birds may be seen in the Museum of Hkt 
Auckland Institute. 
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Aet. Xiy. — Notes on the Habits of Podiceps cristatus. 

By W. T. L. Travebs, F.L.S, 

[Read hefor^the Wellingtoi/i. Philosophical Society ^ June 25 » 1870 .] 

Amongst the birds which frequent the inland lakes of the Middle Island are 
two species of Grebe, nanu‘ly, the Podiceps cristatuSf or Created Grelje, and 
the Podiceps minor, or Dal>chick. It is only of late years that ornithologists 
have cleared up the confusion in which the claasiBcation of the birds of this 
family was left by earlier writers, who had fallen into perhaps pardonable 
errors, in consequence of the great changes of plumage which they exhibit at 
various ages and seasons, many of the more beautiful and apparently distinctive 
featur<*s being now found to exist only during the breeding season. It was, 
indeed, for some time matter of controversy between Mr. Walter Duller, one 
of our chief authorities on tlie ornithology of New Zealand, and Professor 
Finsch, of Vienna, whether the Grebe named by the former Podiceps f/ectoriP 
in honour of Dr. Hector, was oi was not identical with the European Podiceps 
criatatm ; and it was not until Mr. Duller had, under the light of the learned 
professor’s suggestion, examined an extended suite of specimens, that he felt 
himself justitied iu concurring in tlie latter’s conclusions in reference to this 
matter. He still, however, expn'sses a belief that we have, in this country, a 
distinct species of Crested Grebe, distinguishable from Podiceps cristatus ])y a 
permanent dilforonco iu the colour of the under parts of the lx)dy, but whether 
this dwtinction will be maintained after a full investigation, T am unable to 
decide. Until Mr. Boiler’s proiK)sod distinction has been established, however, 
I roust treat all the birds observed by me as belonging to the one species. 

Podiceps cristatus is found at all seasons of the year upon Lake Guyon, a 
small lake in the Nelson Province, lying close under the Spencer Mountain 
Bange, and u[x>n tlie borders of which the station buildings connected with a 
run occupied by me are situated. The water of this lake is generally very 
warm, and even in severe seasons, has never been frozen over. To this fact I 
attribute the circumstance that some of these birds are to be found upon it 
throughout the year. There are several apparently permanent nests on the 
borders of the lake, wliich have been occupied by pairs of birds for many years 
in succession, from which I am led to infer that, as in the case of some of the 
AnaMce, these birds pair for life. The nests built amongst the twiggy 
branches of trees wliich have fallen from the banks of the lake, and now lie half 
floating in its waters, and are formed of irregularly laid masses of various 
species of pond weeds, chiefly of Potamogeton, found growing in the lake, and 
which the birds obtain by diving. They are but little I'oised above the surface 
of the water, for, in consequence of the position and structure of its feet, and 
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the general fonn of its body, the Grebe ia unable to raise itself upon the former 
unless the body be in gi^eat measure supported by water. 

The eggs are usually three in number, and are somewhat peculiar in form, 
having an api^rent thickening in tlio middle and tapering towards both ends. 
When first laid they are of a chalky and slightly grCcnish hue, but soon 
become completely discolored. Whether this discoloration is solely due to 
contact with th(^ materials of the nest, or whether the birds themselves, under 
the influence of some instinctive habit, contribute towards it, I am not pre- 
pared to say. 

It has been suggested by observers that the discoloration of the eggs of 
some of the water birds is due, in jairt at least, to voluntary action of the 
parent birds. In tins connection the llov. J. (3. Atkinson, a very close 
observer, tells us in i^iference to ilie eggs of PinJiceps mi nor ^ that ‘‘ wJien first 
extriulcd they arc [)erfectly white, but S(‘ldoin remain long so, gradually 
becoming of a stale blood-stain hue, from which there are gmdatioius to a more 
or less dirt- bedabbled white, all eventually becoming of one diidy muddy red- 
brown ; ” and ho enquires, “ to what cause is this coloring duo 1 is it intentional 
on the i)art of the bird, or is it aecidentair’ lie does not believe tiuit the 
colour “is, in any case, duo to mud from tln^ feet of the bird, nor that it is 
altogether derived fi*om the woods with which the eggs are usually covered 
during the absence of the birds from the nest;’' for he mentions that he mot 
with a nest of PodicepH minors with a single egg in it, evidently very recently 
laid, uncovei'ed as it lay in the nest, but whicli was stained of a dull mottled 
•dirt colour all over, lie worked at it wdth waU)r and his fingers, and after 
much labour brouglit it back to a dirty mottled white, but he siiys, “ that had 
he ex[)encled ono-tenth i)art of the siiuio labour upon a soiled hen’s egg, ho 
would have succeeded in restoring its original whiteness.” But this point is one 
which 1 merely suggest here for the consideration of futui^e observers, having 
formed no absolute opinion of my own upon it, I am, however, inclined to 
tliink against any intentional action on the part of the bird in producing the 
discoloration of the egg, for I believe that wore such a discoloration necessary 
for the protection of a species having so wide a range, it would bo exhibited 
by the egg itself immediately upon its extrusion, as in the case of gulls and 
other birds which form slight open nests in exj>o»ed situations, in which cases 
the eggs (ami even the young birds proceeding from them), are so much 
assimilated in general colour to the ground on which they are deposited, as not 
to 1)0 detected without clos# search. 

Both the male and female Grebe assist in the labour of incubation, although 
I believe that the chief part of this task devolves ujxon the female, and that 
she is only relieved by her partner for the purpose of enabling her to feed. 
Before the actual work of incubation commences, the eggs are usually covered 
with pond weed during the aljsonce of the birds from the neat, but afterwards 



115 


the nest is seldom, if ever, left by both birds, except under untisueJ 
oiroumstances. 

The New Zealand bird, as might l>e expected from its more recent contact 
with civilized man, is far less shy than the European one, and easily dis- 
criminates between persons who may he dangerous, and those who are not 
The children of my manager frequently visit the nests during the progress of 
incubation, and as they havo never injured the nests or eggs, or interfered 
mischievously with the birds themselves, they are allowed to approach quite 
close without the latter thinking it necessary to quit the nest. When they do 
so, they glide into the water with a quick hut stealthy motion, diving at once, 
and rising at a considerable distance from the nest. 

The eggs do not appear to sutler from immersion in water, even for a 
considerable time, for on one occasion, three eggs which by some means had 
been thrown out of a nest, and had sunk below it to a depth of several feet, 
and which must have been immei*sed in the water for twenty-four hours at 
least, were replaced l)y one of the children, and the parent birds having sat 
upon them, two out of the three i)roduoed chicks. 

When the water of the lake is rising, in consequence of heavy rain, the 
birds are seen busily engiiged in procuring material and building up the 
nest so 08 to raise the eggs alx)ve the reach of the flood. This added material 
is afterwards spread out after the water subsides ; but on some rare occasions 
the rise of the lake has been so gi'eat and so ra})id, that the biixls having been 
unable to meet it, the eggs havo become addled. In such case no chicks have 
been produced that season. 

The young birds are of a greyish gi‘een colour, striped with black, and, 
particularly when of small size, are not easily detected wdiilst floating on the 
water. They bike to the water immediately after being excluded from tho egg, 
and both parents exhibit tho greatest solicitude in tending and feeding them. 
When fatigued, they ai-o carried on the backs of the old birds, taking their 
station immediately behind the insertion of the wings, for which purpose the 
parent bird immerses itself deeper than usual in tho water. 

Mr. Yarrell, in his description of the Crested Grebe of EurojDO, says, — 
** The parent birds ai*e very ciirefuj of their young, taking them down with 
them for security under their wings wlien they dive.” This is cerbiinly not 
the ease with the New Zealaml birds, for I have frequently observed the parent 
birds, both when engaged undisturbed in feeding the young ones, and when 
pursued by a boat for the express pui’pose of neting their habits. In no 
instance did I see the young one being taken down by the parent when diving. 
It dives itself with great ease, and travels a considerable distance under water. 
Prom its inoonspicuous colour Snd small size it easily eludes observation, more 
particularly if there be the slightest ripple on the water, and this is quite 
sufficieut protection for it. When engaged in feeding their young, each 
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parent Urd divee in suocesaion, tlie young ones remaining on tlie surface, but 
with the body fully immersed, so as to leave nothing but the small head and 
neck visible. The habit of carrying the young on their backs, and of diving 
in order to shake them off when tlie young birds exhibit a determined disin- 
clination to leave their snug station, has probably led to the error referred to. 
I have seen the parent frequently endeavouring to shake off the young one, 
which, judging from its outcries, disliked and resisted the attempt, until 
removed in the manner I have mentioned. Nor is the suggestion of Mr. 
Yan»ell at all consistent with the fact that the Grebe, when diving, uses its 
wings to atld to its vehK*ity. 

Although the Grebe reluctantly takes to flight, there is no doubt that it 
flies without any groat difficulty, for it is found in situations which it can only 
reach by rising considerably alx)vo the general level of the ground. 

I have never scon two or moi-e pairs of birds associating together, or 
mingling with the various sfiecies of ducks also inhabiting the same lake ; no 
pail’, however, appears to coniine itself to any particular st-ation, except when 
accompanied by young ones, in which case they do not ramble far from the 
nest until the young ones have attained a considerable size. 1 visited the 
nests frequently at night, but never found them occupied aft(*r the young 
were hatched out, but I have found it warm, as if nK?ently occupied ; the 
birds, no doubt, left it on the appi'ooch of the boat, but tlieir quiet stealthy 
motion prevented my hearing them do so. 


Art. XV. — Notes upon a New Zealcmd Flesh-Jly. 

By W. T. L. Travers, F.kS. 

[Read before the Wellington Philosophical Society y November 12 , 1870 .] 

The following notes upon a Flesh-fly, commonly known to the settlors in 
these Islands as the “ Blue-bottle-fly,” may not be uninteresting, I may premkie, 
that I have no means of comparing its external appearance or structure with 
those of the Blue-bottle-fly (Musoa vomitoris) of Europe, and am, therefore, 
unable to say how far, in these respects, it resembles or diffem frewn that 
insect, but the annexed description of its external appearance (which I have 
endeavoured to make as accurate as my limited ooquamtanoe with insect 
structure has permitted me ifi do), will probably enable those who are acquaiiictci3 
with the English fly to determine the character and extent of diflerenoe or 
resemblance between them. 

The head is blackish brown, with a few yellow markings upon the cheeks, 
not sufficient however to give any general yellow tinge to the head ; surffice of 
the eyes clothed with minute soft hairs, the other parts of the head covered 
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with stiff hairs; antenna short, springing laterally from peculiar, almost 
club-shaped, pi'ocessea, placed in oval cavities immodiatt^ly above tlie month ; 
these processes are destitute of lijurs, and ai’o attachmi to the forehead by 
sepaiuto pivot joints, independent of those upon "whicli the ant/^mnoe turn ; 
thorax black, and generally hairy, with a few stiff longish liairs scattered over 
the surface ; abdomen deep metallic blue, with stiff hail’s symmetrically set all 
over it; the wings at the point of attachment have a yellowish hue, and the 
halteres are yellow ; legs black, and covered with stiff hairs ; fouHli joint of 
the tai’sus bilobcd ; t(3rn[unal joint bearing two claws at the tip, with a smaller 
spurious claw between them, projecting iH^yond the outer margin of the 
I)ulvilli, which, between the larger chiws, are hollowed into a semicircle. 
Length 7 lines, by 4 lines. 

From this description, it will at once lie seen that this fly diffcra materially 
from that descril>ed by Dieffonbach, in his short account of thd natiiml history 
of these Islands, as the Blue-bottle-fly, and that it is not the same as that 
which is described by Mr. Taylor in Tt Jka a Mauly under the name of 
Mu 9 ca {aarcopltaga) or Rango of the natives.” There is a blue 

fly in these Islands which is viviparous, but which is much smaller than 
that known as the common Blue-bottle. It apjx'ars, moreover, to l>e confined 
to warm localities, and is seldom seen except during the summer and autumn 
months. As the result of enquiiies amongst the natives (wlio are in general 
very observant of facts in natural history), I was at one time induced to 
believe that the Blue-boitle-fly (the subject of these notes) was not indigenous. 
They stated that this fly, with the common house-fly and certain flies which 
moi'e particularly infest imported European animals, were all brought to the 
Islands by trading vessels from Australia, but, although I fully believe this 
iu regard to several of these insects, I doubt it as regards the Blue-bottle-fly, 
for reasons which will bo manifest from these notes. 

For example, I may state (and this fact will bo confirmed by every bush 
traveller and exploi*Qr in these Islands) that thei’o is scarcely an attainable 
locality in which it is not to be found. I, myself, have seen it in the midst of 
dense forests, never before trodden by the foot of man, far removed from every 
habitation, whether native or European, and to which no cattle could ever 
have hod acoess ; in river courses, presenting for miles a mere expanse of 
naked sand and shingle; and, stmnger still, upon the very summits of 
mountains composed of bare i-ock, and rising above the line of perpetual snow. 
In foot, witlxin a few minutes after the explorer has sat down to rest, wherever 
the situation may be and whatever the season of the year, he is sure, if the 
weather be dry, to hear the Hum of those busy active creatures as they gather 
around him* As an illustration of how fuUy they are looked for, I extract the 
following passage fkom l40uper’8 account of the late Mr. Whitcombe’s journey 
fo the West Coast We soon readied a dry spot, opened our swags, and laid 
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ererytbing in tbe sun, and then lay down ourselves. We could not see any 
blow-flies about, of which there are so many in all parts of the country. 
I soon fell lisleop ; I think Mr. Whitcomlie did the samo, but he awoke first, 
looked at his watch, and said we had been resting for an hour and a half, that 
we must pack up, and get on our way. I quickly set to work to tie up my 
swag, b\it the blow-flics had found us out, and had covci*ed everything with 
their eggs. His oj)ossum rug wiis the worst ; we cleaned everything as well as 
we could, packed them up, and descended once more among the spray.” 

The situation referred to in the above extract was some few miles beyond 
tbe Rakaia saddle, on ilie western side, and in tlie very heart of tbe Southern 
Alps, a locality I’omote from all liuinan habitations, and probably never before 
visited by man. 

I^he circuinstanoe above referred to indicat^es that the sense of smell in 
these creatun'S,* or at least ‘‘that power which communicates analogous 
intimations to the Rensorium,” is highly developed, for it has been observed 
that the distance fixmi which tliey collect is ofttm very groat indeed. Whether 
the peculiar cl ulj-sltapedprocesseR tipon which the antenme ai’c fixed are organa 
of smell, is a ])oint upon which I am not able to offer any j>OBitive oj)inion, 
though, from the fact that many distinguished writei’s on insect structure have 
assigned their olfactory perceptions to various apj>endages of the head, and 
from the apparent connection of the antennte with these perceptions, I am led 
to conjecture that the organs in question have some important relation with 
that sense. This is a j)oint, however, which 1 must leave to be determined by 
those who are bettor ac(|uainted with insect anatomy and physiology. 

In connection with tlie numbers and very general distribution of the fly in 
question, it has often been matter of wonder upon what it feeds, and how it 
is propagated in many of the localities in which it abounds. "For example, in 
the recesses of tlie forests and upon the summits of alpine mountains the amount 
of animal life of any kind, and consequently of decom}>osing animal matter, is 
extremely small, and if we exce[»t decaying vegetable matter in the forests, 
there is nothing to be scon which is even apfiarently capable of affording food 
to its larvse. 1 may state, too, that although I often searched most diligently, 
I never found any of the hirv 80 in such situations. So oomplctely are these 
points involved in mystery to me, that T am unable even to hazard a conjecture 
on the subject. In England, the annoyance suffered by sheep from the attacks 
of the flesh-fly is matter of notoriety, and I believe it has been asserted, 
that unless constant attention were paid to these animals when labouring under 
diarrhoea, or when suffering from wounds, they would soon l>e devoured by its 
insatiable larvce. 

Now, it is somewhat marvellous, and certainly providential, that none of 
the Flesh-flies of these Islands (of which there are several spemes) are known to 
annoy the living sheep, except when cast,” tliat is, when lying upon its bock 
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or side, unable to rise. In such circumstances the common Blue-bottle at once 
attacks it, depositing its ova upon every part of the animal’s body, and, no 
doubt, many sheep are thus annually destroyed ; but, whilst tlie sheep is 
standing, or lying in its ordinary posture, it is ap{)areritly peHectly safe. Not 
so, however, with the shorn lleeee, for no sooner has this been removed from 
the shoe])’8 back than it is attacked ; so with the skin or tlie meat of the dead 
animal, but except in the case above mentioned the living animal is never 
molested. This will njipear the more singuJar when we find that the disease 
called *‘seul) ” is prevalent iiiiiongst the flocks in many parts of the Islands, and 
that sheej) infl'cted with this disease often remain undressed for wrecks after 
the puatul(*s have Ix'giin to diseliargc. But for this immunity from attack, 
there is no doubt that slioep farmers would annually suflbr vciy severe losses. 
Whether this immunity wull eontinue when slieej) arc systematically kept upon 
artifloial pastures, lias yet to bo determined. 

As an instance of an apparent ])ervorsion of the natuuil instincts of this 
creature, I may mention that it will, under certain cu'ciimstances, deposit its 
ova upon any woollen fabric, even of the tinest t(‘Xlure ; hut it only attacks 
such articles when lying on the ground or rolled up in a bundle, and so forth. 
If fairly hung from a line, or spread over a bush, they are perfectly safe. 
I have often seen hundreds of these flies sitting upon the suiface of a blanket 
thus suspended, without depositing a single egg, whilst Ixdow, on one incautiously 
spread upon the ground by some ne\i ly-arrived emigrant,! have seen the ova 
in masses many inches dee]>, and covering several square feet, the blanket 
itself being actually stiflened from tbo Tiuml>ors deposited u|>ou it. I once saw 
one of these flies most diligently attaching its ova to the dry sui-face of a gloss 
bottle, taken, how^over, from saddle-bags w'hich had recently been in contact 
with the sweating side of a horse. 

It is remarkable, too, that in flight this insect is not known to rise more 
than six or seven feet from the surface of the ground. So well ascertained is 
this fact, that upon the sheep mid cattle stations in the Middle Island the 
meat used for food is usually hung in the open air, at a height of nine or ten 
feot from the ground, and is there deemed to be quite safe from attack, whilst 
if kept below six or seven feet it is at once blowm. 

It has been stated, too, that the number of these flics is found to diminish 
whenever the common house-fly apj)ears» and a squatter observing this, and 
anjuous to mitigate the annoyance they caused, once attempted to convey 
some house-flies from Christchurch to his station on the hills. He succeeded 
in carrying them os far as an accommodation house, at the end of his first 
day’s journey, but having unthinkingly lot them out to feed,” was unable 
(as my informant stated) to catch tliem again. I have not heard whether the 
attempt was repeated, but its faihu^o in the first instance is to be regretted, as 
tlie result of so direct an experiment would have been instructive. 
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1 muBt now state, in conclusion (in justice to our insect), that in addition 
to its known functions as a scavenger, I believe it to be an imjwrtant agent in 
the fertilization of flowers. 1 have often observed it extracting honey, and I 
have no doubt that pollen grains becoming attache^l to the delicate fringe of 
hairs on its foot, or entangled in the coarse hairs upon its legs and body, are 
those convoyed from the stamens to the stiginatic surfaces, even in the case of 
dicBcious plants. There is in tact no doubt that, although its more disagi*eeable 
habits are those which are most striking, it will bo found upon closer 
observation to jwssess, in common with all God’s creaturcs, other habits which 
ought to render it less obnoxious to man. 


Art. XYI. — On the Ahserice of the Kel from tJ^ U^qyer Waters of Hie 
Waiaiirita and Us Tributaries » By W. T, L. Travers, F.L.S. 

[Read before the Wellington Philosophical Society ^ November 12, 1870.] 

During one of my earliest visits to a cattle station which I hold in the Valley 
of the Upper Waiau, a large river rising in and flowing along the etistem base 
of the SfKjncer Mountains, in tlie Nelson Province, I was infonaied by my 
manager that no lOels were to be found, either in the main river or in any of 
its tributaries, above a line of rapi^ which occurs bouig thirty miles below its 
source. Considering the almost universal distribution of the Eel in New 
Zealand, I was much struck by this statement, which at tJie time I was 
inclined to doubt, but which has since received at least negative proof, from 
the ciroumstance that although we have frequently fished for Eels in various 
parts of the main river ami of its tributaries, and Lake Guyon, the outlet of 
which falls into it, we have never found any trace of them. 

The absence of Eels in the Lower Danube (a fact apparently well attested) 
has been attempted to be accounted for, in jmrt by the increased coldness of the 
water received below Ulni, from the great tidbutaries which rise in the Alps, 
but, as I shall hereafter show, this alleged cause is open to doubt ; even if this 
opinion were well founded however, it would not account for their absence 
from the Waiau, for although all its waters above the line of rapids referred to 
are derived from mountains of great altitude, and snow-oai>ped throughout the 
hottest seasons of the year, and its watens are necessarily very cold, yot they <Jo 
not differ in these I'ospocts from adjacent rivers in whifjh Eels ai'e abundant. For 
example, the River Clarence, flowing to the eastward of, and parallel to, the 
Waiau, and within a distance of only four or five miles, and rising in the same 
chain of mountains ; and the River Maruia, a large tributary of the Buller, 
also rising in the same chain and flowing to the westward, and, for a short 
distance, parallel to the Waiau (the waters of both of which are even colder 
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than those of the latter), contain an abundance of Eels of excellent qtiality. 
Nor is there any difference whatsoever in the chainicter of the rocks over 
wliich these several rivers flow ; tho mountains are generally composed of 
crystalline sandstones, tho main rivers running with their strike, whilst the 
tiibutariea usually cut through tliem nearly at riglit angles. Nor can the 
absetleo of these fish bo accounted for by want of appi*opriate food, for Lake 
Guyon and all the smaller and less rapid streams abound in various species of 
Galaxies, and in other forms of jinimal life. 

We are, therefore, driven to conclude, either that migration to the sea is 
essential to the Eel of this country, and that some i)hysical obstacle exists 
which prevents its return to the head waters of tho river in question ; or that 
it has been introduced into the river below tho rapids (where it is abundant) 
since the formation of some physical obstacle to its further ascent. 

Tf the absence of tlie fish in tho upj)er parts of the river is to be attributed 
to the existence of a physical obstacle to its ascent, then the line of rapids t<x 
which I have referi’od as occurring some thii'ty miles below its source must be 
that obstacle. At this point the valley is very narrow, and the river which 
there contains a great body of water, has cut a channel nearly forty feet deep 
and about half a mile in length, through solid rock, along which it flows with 
great force. Judging, too, from the presence of numerous twii’ls and whirl- 
pools, the bottom of these rapids af>pears to be rocky and uneven, whilst the 
rock on the sides, and, doubtless on tho bottom also, has been highly polished 
by the attrition of the silt brought down during floods. 

But it may bo urged that Eels are well known to brood freely in Europe in 
fresh water habibits, without attempting to seek the sea, and that during the 
winter season they manage thej*o to protect themsolvos fi*om the increased 
rigour of the temperature by burying themselves in mud, or by hiding in 
holes in the banks of the rivers and ponds. Mr. Yan^cll, indeed, expressly 
cites the Mole, the Wey, and the Longford rivers, and various j^onda, as 
localities in which the Eel is found to bi'eed fi-eely, but from which it does not 
attempt to reach tho sea ; and wo may be asked why should not tho Eels of 
this country follow the same habit in tho Upper Waiau, assuming that the 
rapids referred to prevent their ascent of the river 1 The coldness of the 
water duiing the winter season would not be sufficient to account for their 
absence, for Mr. Yarrell has shown that they are able to endure, without 
injury, a very rigorous temperature, and certainly the winter season of 
the district in question is not so inclement as that of many parts of 
England* 

We are, therefore, driven back upon tho two alternatives mentioned in the 
earlier part of these observations, and of these two I am disposed to rely upon 
the first, namely, that while migration to the sea is essential to the Eels 
of this country, a time arrived at which, although descent was practicable, 
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they Qould no longer overo^one the physical obstacle to their ascent of the 
river, presented by the line of rapi&s referred to. 1 am the more inclined to 
adopt this opinion, because there is no obstacle to the passage of Eels fiom the 
Clarence or the Maruia into the upj)er waters of the Waiau. Maling’s Pass is 
a low bog-saddle between the Clarence and the Waiau, from which water flows 
to each of these rivers. The Maruia, in like manner, is se|>arated frotfl the 
Ada (a large tributary of the Upper Waiau) by a similar bog-saddle, on which 
there ai’e numerous ponds in direct communication with the waters of the two 
rivers; but, no doubt, any Eels which may find their way across these 
saddles into the Upper Waiau would run down the river at the spawning 
season. 

It is interesting to observe that the valleys of the Waiau and Ada were on 
the direct line of route of the East Coast natives during their excursions to the 
West Coast in search of greenstone, or for man-hunting, and the Gorge of the 
Maruia, through which they passed before striking the head waters of the 
Grey, is known to this day by the name of the Kopi o kai tangata, or 
Cannibals’ Gorge. During those excursions the natives evidently camped 
near Lake Guyon, for J have there obtained stone implements, fragments of 
the shell of the in\itton fish, and other articles, and in a cave not far from the 
lake, the skeleton of a man, some fragments of matting, and a portion of an 
eel-basket, were found. 

I do not conclude from the latter circumstance that Eels were to be found 
in the lake, or in the upper parts W the Waiau or its tributaries, at the time 
when the excursions referred to took place, but rather that it was intended for 
use either in the lakes on the western side of the Spencer Range, or in those at 
Tarndale on the route to the Kaikoura, which have long been celebrated 
amongst the natives of the latter place for the abundance and quality of their 
Eels. 

On the whole T am disposed to attribute the absence of these flsli from the 
district in question to the necessity for migration to the sea or to warmer 
parts of the river during the spawning season, and the inability of the fry, or 
even of the adult fish, to re-asoend the river beyond the line of rapids before 
referred to. 
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Aet. XVII. — Notes on the Skull of Baleena marginata, described in Transac- 
tions of the New Zectla7ul Iristitute^^ Vol, il, />. 26., as the Type of a New 
OenuB^ Neobaleena. By Dr. J. E. Gray, F.R.S., etc. 

% 

[Iteprinted /rom **Annalt and Magazine of Matwral History f 1870, p, 164.] 
[Head before the Wellington Philosophical Society ^ October 22, 1870.] 

Ik the essay ou Whales published in the Voyage of the Erebus and Terror ’* 
I established a s|)eciea of true Whalebone^ Whale on three examples of whale- 
bone which I had received from Western Ausimlia, believing it to belong to 
the same geniis as the Greoidand Whale {Balceyia), as the whalebone was of 
long slender slia 2 >e, and of a very fine texture, with a large quantity of enamel, 
whicli is a j)eculiarity of the baleen of that genus. Sir George Grey, the late 
Governor of New Zealand, has obtained the skull of Balceyia marghvxta from 
the Island of Kawau, New Zealand, and has presented it to tho Museum at 
Wellington. Dr. Hector has given figures exhibiting four views of this skull 
in the Trarwactions and Proceedings of the New Zeedand Jmtxiute for 1869, 
Vol. ii., which was issued in April, 1870* Tliese figures show that tho whale, 
which has long, slender, and fine-texturod whalebone or baloen like that of the 
Greenland Right Whale, forms a very different genus from the restricted genus 
halmna. The brain-cavity forms a much larger i)art of tho skull ; the beak is 
much shorter and broader at the base, gradually tapering to a point in front ; 
and the lower jaw bones are thin, compressed, and high, with the upper edge 
dilated and indexed tho greater part of their length, and the lower edge 
similarly dilated in tho front part or chin. 

I propose for this animal the name Neohedayna \ and it may be thus 
characterized : — 


Neobal^Ka. 

SkuU rather depressed ; brain-cavity nearly as long as the beak, depressed, 
much expanded on the sides, with a very deep notch on the middle of each side 
over the condyles of the lower jaw, and with a subtriangular crown-plate. 
The nose as broad as the expanded brain-cavity at the base, regularly attenuated 
to a fine point in front, and slightly arched downwards. Lower jaw laminar, 
compressed, high ; tho upper edge thin, and infiexed the greater part of its 
length, erect in front; the lower edge infiexed in front, the rest ^ of the edge 
being simple. The baleen elongate, slender, several times as long as broad, 
with a fidnge of a single series of fine fibres ; enamelled surface smooth and 
polished, thick. 
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WeobcdcmfiL marginata, 

Bakma marginuta^ Gray, Cat Seala and Whales Brit Mm , p. 90 ; Hector, /Voc, and 

Tram, New Zealand 1$69, t. 26. f. 1-4; Ann, and Mag. Nat Hist^ 

1870, Vol. V., p. 221. 

Hah. NewZealajiid. 

This is interesting, as showing that the true Balcma or Right Whcdfi of 
the North Sea and that of the South Sea are each a peculiar genus. 

The width and general form of the beak of the skull is somewhat like the 
beak of some of the Finncr Whales ; but it does not at all justify Mr. Knox’s 
idea that Bcdccna Tiiargmata is a Finner. But this diflfei'enoe of skull makes 
us more anxious to have the description of the entire animal and its skeleton, 
as the animal may prove to be the type of a new family of Whales, between 
the true Whales and Finners. 

This pigmy whale, which is not more than 15 or 16 feet long, is a repine- 
sentative in the Southern Ocean of the gigantic Right Whale of the Gi’eenland 
seas. It has the most beautiful, the most flexible, most elastic, and the 
toughest whalebone or baleen yet discovered ; and if it were of larger size, it 
would fetch a much higher price than the w}mlelx)ne of the Greenland whole, 
the latter being three or four times the value of the brittle coarse whalebone 
of the Euhalmrui or Right Whales of the Southern and Pacific Oceans. The 
trade of the Continental nations being chiefly confined to tlieir colonies, or 
their merchants obtaining the whalebone that is used in their manufactures 
second-hand, there are not in the market the varieties of whalebone and finner- 
bone which we have in this country, whei'e the whalebone and finner-bone 
from difierent localities bear each a difforont value. This perhaps explains why 
the Continental zoologists (as Eschricht) who have paid attention to the 
structure of whales have not paid sufficient attention to the characters aflTorded 
by the shape, structure, and colour of this substance to which I called their 
attention more than twenty years ago, and showed its value as a character for 
distinguishing the genera and species. It has been a fertile subject of reproach 
to me that I established some species on the characters afforded by this 
substance ; but I need only quote, as a proof of tlie little attention M, Oervais 
has paid to this part of my work, that, in his book on the anatomy of whales, 
now in progress, after saying that I have established the species Bcdasna 
ma/rgiTiaia on three blades of whalebone, he says I have called it Euhalatna 
marginata — tlms confounding it with the whales with brittle and coarse 
whalebone, whereas the chief reason that induced me to consider the blades to 
belong to a distinct species was their very fine and tough stnicture. The accuracy 
of the determination is now proved by the very different form of its skull from 
that of any other known whale. In the same manner, the PhysaluB awtordWcwS) 
also established on finner-fins or baleen imported from New Zealand, has been 
proved to be a very distinct species of that genus, named Siilphuivbottoins by 
the whalers* 
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anxiously looked for) could be detected, but upon a careful dissection, 
a'nd previous to maoeration^ the tooth (Plate XVII. , fig. 3 b) now before the 
Society was found ; its twin brother 'still remains in its obscurity on the right 
ramus of the lower jaw. 

From the appearance of the teeth, I am inclined to think that they never 
cut or appear above the gum, and the scientific enquirer will naturally ask of 
what use could they be to the animal 1 This is truly a profound question, and 
cariies us into the mysteries of types and first causes. The tooth, it will be 
observed, is of the form of a compressed cone ; tlie aj)ex is finely pointed 
(not worn), and was found jdaying in a cavity, resembling a socket, in the 
jaw. The tootli js still covered to within about the eighth of an inch with an 
investure of cartilaginous tibsue, but as I intend to carry out my investigation 
of not only this remarkable tooth, but also tliose of other Cetaceans, including 
the teeth of the sperm whale, I shall close my present remarks by stating, that 
from careful examination of the specimens which came under my notice, the 
food on whicli these animals subsist is the cuttle-fish ; and these concealed 
teeth, although not answering the purpose of securing, killing, or grinding, 
would yet give a severe pinch to such soft-bodied animals. 

I subjoin tables of weights and measurements so far as could be 
procured : — 

No. 1. Killed in Porirua Harbour, January, 1862. 

(Plate XIII., fig. 1.) 

Total weight (supposed) . 5 tons. 

Meami^einmts, 


Total length 

ft. 

27 

in. 

0 

Greatest circumference ..... 

14 

0 

Tail, from tip to tip 

7 

0 

Head — length of basal surface .... 

4 

4 

„ height 

2 

2 

„ breadth across occiput .... 

2 

0 

„ length of lower jaw .... 

3 

10 

Length of pectoral extremity, free 

3 

0 

Produce of fine sperm oil, about 240 gallons ; spermaceti, a considerable 

quantity on the upper surface of the face,. 

Na 2. Killed in Titai Bay, CooVs Strait, Januaiy, 1866. 

Total length 

9 

3 

Greatest circumference 

5 

2 

Head^from tip of jaw to nostrils 

1 

6 

>> ff » ff .... 

1 

a 

» ft g®pe .... 

0 

9 



127 


Head — total length of basal surface 

£i 

2 

iih 

0 

„ breadth 

1 

0 

„ height 

1 

0 

3. Killed at the entrance to Port Nicholson, Januaiy, 1870. 

Total length . 

27 

0 

From boak to nostrils ...... 

3 

6 

„ nostrils to occipital foramen 

1 

6 

Total length over vertex ..... 

5 

0 

Head — tip of beak to occipital foramen, basal surface 

4 

0 

„ greatest height 

2 

0 

„ length of lower jaw .... 

3 

10 

„ „ symphysis .... 

1 

0 

Breadth between condyles ..... 

1 

10 

„ at symphysis 

0 

6 


[Read before the Wellington Philosophical Society y June 25, 1870 .] 

Since reading the preceding notice, 1 have limde a section of the left 
tooth, as nearly in its axis as the curves of the tooth would allow, and without 
iiyuring the apex. It will be observed from this section that there is no 
cavity for lodging a pulp ; it is composed of three distinct substances, well 
defined, not only by differenoe in colour but in organization, but just of 
sufficient hardness to take a fine i)oli8h ; the centre part, forming much the 
greater projwrtion of the tooth, exhibits a homogeneous mass of fibres edged 
with a series of imbricated laminflB, more especially towards the apex, and 
these are covered with a wliite dens© osseous tissue, precisely similar to the 
ivory or bon© of the tooth of the sperm whale, of which I also have placed on 
the table a fine section. Lastly, enamelling the tooth from the base to within 
an eighth part of an inch of the apex, we have an osseous layer, not only 
holding the place of the enamel in other teeth, but presenting its peculiar and 
characteristic organization ; the section, at the same time, shows the last 
mentioned tissue to be entirely covered by a substance similar to cartilage, as 
if it was in a state of growth by the deposit of enamelling matter. 

The muscles chiefiy performing the process of mastication are comparatively 
small, and would soaroely serve the purpose of seizing, killing, and grinding 
any resisting prey. 

It is sufficiently interesting to remai*k that the JOdphirndm are characterized 
by the great number of teeth, some of them possessing as many as two hundred, 
whilst the Ziphidc^ the skeleton of which closely resembles the dolphin, may 
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be said to l>e toothless. Indeed, a careful anatomical examination of the lower 
jaw of the animal I am now describing, presents appearances strongly 
suggestive of the presence in the fwt^is of numerous teeth. The canal for the 
dental nerve is muarkably lai'ge, and I experienced considerable difficulty in 
extracting a mass composed of large nervous filanmnts and blood vessels, 
evidently transmitting branches to, if not teeth, at least to the alveole and its 
living membrane or gum. Had the development of these supposed fcctal teeth 
been completed, the Cetacean under examination would have been a sperm 
whale, a Cachalot in short. The dissection of a footal mystecetus, made by 
myself, showed the existence of numerous teeth in both jaws ; although at or 
before the birth of the animal, the development of these teeth is cliecked, and 
the nerves and nourishing vessels ai’e appropiiated to the development of baleen. 

A question aiises, is the specimen under consideration an adult animal 1 
and, would these teeth be ultimately protinided '? The present state of the 
question, as clearly indicati^d in Dr. Cray’s eighth family of the Cetaceany 
would lead us to conclude that the tooth was a rudimentary affair; but I 
answer, its high organization, as shown in the section, letvds me to question 
this view. 


Notes on the Preparations fmntio7ied in the foregoing Papei\ 

By Dr. Hector. 

The three Whales described by Dr. Knox in tlie foregoing paper, are 
evidently to be classed with the Family Ziphidwy as defined in Dr. Gray’s 
Catalogue of Seals and JFhaleSy p. 32fi. 

Preparations of the second and tliird specimens referred to are deposited 
in the Colonial Museum, and have been carefully figured in the accompanying 
Plates XIV. to XVII. 

Plate XI V, gives throe views of the skull (two feet in length) of the young 
specimen that was captured in Poriinia Harbour, in 186C, the dimensions of 
which have already been given (Tram,y Vol. ii, p. 27.). 

Figure 1 is the side view without the lower jaw, Figure 2 shows the upper 
surface, and Figure 3 the lower surface of the same. The curious obliquity of 
the skull, which twists forwards and upwards to right half of it, as shown in 
the drawing, especially by the relative position of the two segments of the 
blow-hole, is matter of remark, as it is found to exist in all the specimens of 
whales and their allies yet extunined, and probably corelates with some modi- 
fication of the progress of the animal through the water, to enable it to enjoy 
direct forward vision. 

Plate XV, gives three views of the lower jaw belonging to the some head. 
In Figures 1 and 3, which are the profile and inferior views, it will be observed 
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that tliei*e arc throe nutrient canals at the tip of the jaw on each side, probably 
indicating the normal numl>or of teeth. In Figure 2, which shows the upper 
surface of the jaw, there is only one socket on each side {a and a'), wliich held the 
tooth figured of natural size (4a and 4 b.) The upper conical part of tliis tooth 
has a polished surface, but never protrudes through the gum. 

This is well shown in Figures 5a and 5b, the first of which shows the left 
side of the top of the jaw, witli the integuments still in jdace, the position of 
the tooth l>eing only revealed by a slight elevation without any aperture. 
The second shows the opposite si<le of the jaw with the integuments 
removed, and the tooth which came away imbedded in ^ fold of the gum, 
dissected out and replaced in the socket. 

Plate XVI. gives the superior, inferior, and profile views of the skull of 
the third 8[>ecimen referred to by Dr. Knox ; the dimensions of which are as 
follow : — 


Length of head . 

„ nose 
„ denial groove 
„ lower jaw . 

Width of notch 
„ at orbits 
„ blow-holes . 

„ nose . 

Height of occiput 


in. 

59-5 
31 0 
15*0 
43-0 
145 
24-5 
7*0 
5 0 
lD-5 


Plate XVll. gives the corresponding view of the lower jaw (Figures 
1 and 2), and also the tooth (Figures 3 a and 3 b), both in side view and in 
section, showing the internal structure. The form of the tooth is more turned 
than in the other specimen, but the variety is probably due to age. 

The preparation of the nose (Figures 4 a and 4 b),*' show that notwithstanding 
this is a full-sized animal, the tooth is still sheatJied in tlie gum, being 
imbedded iu a tough cartilaginous sac, which adheres loosely in the socket of 
the jaw, and is moved by a scries of muscular bundles that elevate and 
depress it. 

The accompanying drawings (Plate XIII., figs. 2, 3 and 4) give the anterior 
view of the atlas and six combined cervical vertebra, also the scapula and 
anterior limb. 


B 
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Akt. XIX. — S^iori NotlcH of a rmxarhxhh Tooth of a Cetacean. 

By F. J. Knox, L.R.aS.E. 

[ffead hf*fore the WeUington Philosophkat Society, Novembu' 12, 1870.] 

The tooth now oxluihtoJ b(*fore the Society is the property of a friend, and 
in the course of a conversation with him, was kindly shown to me. 1 obser\^ed 
numerous ])oiui8 of ddrerouce from the specimoiis in my possession — 
unmistakably recognized as those of the Cachalot, or sperm wliale; and, by the 
kind |H?rmissiou of my friend, had a section made of it, carrying the saw as 
nearly as possibl^ in a curved lino, following the axis of the tooth. This 
truly magniticent section, for the cutting of which I am indebted to my 
friend, Mr. Kebboll, displays a surface at onco of the most artistic 
beauty, and, to me, j>orfectly novel. Tho nearly total absence of a dental 
cavity for the iiorvoua pulp, found in all the teeth of the (\iclialot I have had 
an opportunity of examining, and, ind<‘eil, the general form of the tooth, 
viewed externally, suggests to me the pi-obability of its having Ikhju the tooth 
of a dolphin, allied to the Ziphid family of Dr. Cray ; and looking over 
Dr. Gray’s (’aialogue, my attention was forcibly drawn to that of tho 
Ziphius Sowerbii, of which an engmving is given (Table 37). 

It appears that tho specimen of tho skull from which the engraving is 
taken is in the Oxford Museum, and the engraving appeared when first seen 
by mo so unnatural as to create a doubt in my mind as U) its history, and 
consequent value to scuuice. It would be most interesting to obtain the 
history of the cranium, however meagre, more esjKjcially as to the external 
appearance of the animal previous to dissection. Did tho teeth protrude 
through tho guml This is a moat important point, as in tho case of Hunter’s 
Bottle-nose, the animal has evidently been christened imder different names 
by succeeding naturalists not loss than six or eight times. 


Art. XX. — Ohsermtimie on Coridodax pullus. By F. J. Knox, L.R.C.S.E. 

(With niuatrations.) 

[Read before the Welllnyton Philosophical Society ^ October 22, 1870. J 

The specimen forming the subject of this brief notice was of medium size, 
and gave the following weight and measurements : — 

Weight ....... 4 lbs. 4o2S. 

MemuremenU. 

ft. in. lines. 

From tip of snout to tip of tail (straight) . 18 6 

Greatest girth behind ventral fin . . 10 0 
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On placing in the Muaenra the skeleton of a species of fish femiliarly 
known to the practical fisherman as the Kolp-fish, I shall confine my obser- 
vations to the remarkable circumstance of the skeleton presenting a bright or 
bluish green colour, which is so permanent as to resist the process of prolonged 
maceration and subsequent bleaching, and even boiling. The question arises, 
whether the food is the cause of this. Careful dissection and enquiry into 
the habitat, and consequently feeding ground, has, I presume to think, at least 
to a great extent determined this. 

On the second day of August last (1870), a lai^e quantity of the Kelp-fish 
were offered for sale in and about Wellington, and although by no moans 
prepossessing in external appearance, being of a dingy black colour and 
covered with a slimy mucus, a few were purchased. My first enquiry was, 
when, where, and how they were captured. I found that the fish frequent 
Cook’s Striiit, more especially off and around the Island of Mana ; they ai'O 
very rarely taken with a bait, but are fished for by means of a net in the foim 
of a bag with a hoop round the mouth, and secured with a rope to a branch of 
the kelp, which grows of vast dimensions around the Island of Mana. The 
net is set amongst the kelp, where the rise and fall of the tide produces a kind 
of free run, which the fishermen avail themselves of in setting their net, and 
upon returning they find it full of the fish, of all sizes. The kelp in this 
locality may be viewed as a vast submerged forest, growing from stems two or 
more feet in circumference, fixed to the bottom of the soa, and is often used by 
the Cook’s Strait fishermen and captains of small coasting vessels to secure 
their crafts to in a gale of wind. The fish, I have said, are covered with a slimy 
mucus, like that of the eel, and gives a feeling to the hand similar to that of 
the kelp, so that the movements of the fish (provided, os it is, with ample fins) 
must boar a strong resemblance in its gliding amongst the branches of the 
submarine forest to that of the AtJiem Novee Zelandice^ in his nightly silent 
flight amongst the surpassingly beautiful terrestrial forest. 

Ovaria resembling in size and number that of the trout. The ova were 
vascular, and many floating free, indicating that tho fish were spawning, and 
consequently ought to bo in the very best condition. 

As an accurate drawing of the external appearance of the fish has been 
made by Mr, Buchanan (see Plate XVIII., fig. 2), I sliall merely add a few 
notes on the anatomy. 

Stomach, a simple sac ; diameter inches, diminishing in calibre gradually 
to 6 lines, (no pancreatic cceca) ; tunics of the stomach thin, distended, with a 
green semi-fluid mass ; peritoneal tunic bright silvery. Intestine 3 feet 4 inches 
in lengtL Livet pale yellow colour, friable, no oil ; composed of four 
irregularly-shaped lobes; gall-bladder not observed. Spleen comparatively 
small, dark, like a clot of blood. Kidneys placed near the head, extending 
along tibe spine for about 4^ inches ; concealed by the swimming bladder^ 
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6 inohes loxig, attached to the transverse processes ; the swimming bladder was 
very fully distended ; the tunics strong opaque. 

Food, a B})eoies of zoophyte, or animal-plant of naturalists. 

The dentition is very peculiar, more especially the pharyngeal ; the upper 
and lower pharyngeal bones ai'c of a deep green colour, and present together a 
complete system of minutely serrated edges, and being acted upbn by powerful 
muscles, typify all the forms of straight and circular saws at present in use in 
the most completely furnished saw mills. 

SKELETON. 

oz. grs 

Head 1 0 

Spine, with dorsal and caudal fins ... 2 0 

Pectoral extremities 0 200 

Pelvic „ 0 80 

Hyoid and bronchial arches . . . . 0 120 

Pharyngeal bones ...... 0 46 


Total weight .... 3 446 

VERTEBRA. 

No. 

Body 27 

Caudal 21 

Total 48 

Ribs 27 

ABSTRACT. 

lbs, oz. grs. 

Weight of entire fish . . . . 4 4 0 

Weight of skeleton .....OS 446 


Weight of soft parU 


4 0 34 
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Art. XXI. — On the Salmonidso of New Zealand. 

By James Hector, M.D., F.R.S. 

(Plates XVIII. figs. 4a and 4b, and XIX.) 

[Rend before live Wellington PhiloHophical Society ^ June 2.5, 1870.] 

DtiRiNO tho hint few yeai’s, Salmon luxd sev'eml varieties of Ti*out liave been 
introdueod from England into the Austmlasian waters, and the Trout, at least, 
has been successfully established, both in this colony and Tasmania. Those 
reared in Nelson, and turned out in tho Maitai stream, have already reache<l 
the full size, so that if they prove as prolific as in the native country of the 
sjxecies, we may expect soon to have the favoured streams, for a short st*tiSon 
at least in each year, thrown oi>en to the angler. 

An inquiry, therefore, into the species of fisli indigenous to our stmiuis 
which belong to the same hiniily, some of which might l)e confounded with tho 
introduc(‘d Trout by a casual observer, has a i)eculiar interest, and though 
tho materials yet obtiiined are scanty, they are advanced in the hojxe of 
inducing further oommunicatioua on tho subject. 

The chief ilistinguishing character of all fish that l)elong to the Sahnonidw 
is the possessuui of a Heccm<l dorsal fin, which consists merely of a small fleshy 
lobe without rays or membrane like the other fins. 

In English Ichthyology the Troutn (including the Salmon of tho flsh 
market) form one division of tliis family, tlie other division having the smelts, 
grayling, and fresh-water herrings. 

The representatives of the family in New Zealand belong to the latter 
miscellaneous gi’oup \ tho only species hitherto distinguished being referred to 
a genus {Hetropinna) peculiar to these Islands. 

This little fish, which is common in all the streams, was first named by 
Richardson, Argentina retropinna {Voy. Ereh. and Terr.^ Ichth., p. 121), but 
was afterwards separated from this genus and described os Retropimut 
Richardetynii, Gill (Proc, Aoad. Nat Eciencej Philadelphiay 1852, p. 14). 

Under this name it is described in Dr. Gunther’s Catahgue of the Fishes in 
tff^ Brit Mus.f Vol. vi, p. 171, of which description the following is an 
abstract : — 

Genus. Retropinna. 

Cleft of mouth of moderate width. Teeth small, in single series, with a 
cluster of hooked teeth on the tongue. Dorsal fin set far behind the ventrals, 
and above the vent. Btomach thick, and of horse shoe shape. No pyloric 
appendages or air bladder. Ventral fin 6-rayed. 

Species. Retropinna Richardsonii, 

Native name, Inanga.* 

Height of body less than length of head, and 4§ times its length without 


Also applied to the young of Oalamias. 
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caudal. Sjiout sliorter tlmn eyo. Lowbi* jaw longer. Silvery Imnd along the 
side. r. 11, V. 0, I). 11. A. 20. B. 6. 

XVI II., fig. 3, is a careful di'awing of a s)>ecimeu of this fisli caught 
in ilio Kakapo Lake, on tlie West Coast of Otago. It differs a little from the 
djviwiug giveti in Richju’dson’s work, but from the descrii>tion there is no 
doubt of the identity of the fish with this 8])ecics. 

They swarm in the lakes, and in most of the clear deo]^ streams, migrating 
at certiiiu seasons ; they are never found possessing the above characters of 
greater size than inches in length, and are generally called smelts, from 
tlunr rosemblanco to that fish, and also from their having, when fresh, the 
])^*culi.ir strong scout of cucumber. 

Tiit»y are gonertUly taken for the young of two other fish, which I will now 
dosciilH* : — 

HetTopimui ohnwroidesy n. sp. 

Native name, Aua.^ 

B. 11. V. n. I). 11. 'A. 19. B. 6. Body, without caudal, 3 J times 
length of head. Maxillary prolonged, clavate. Mouth wide, armed with 
strong teeth. 

Plato XIX., fig. 1, shows this fish of natural size, obtained, in 1803, in the 
Ivaduka River, a tidal stream which leads up fi'om the sea to the Kakapo 
Ijakc. It docs not npj)ear to present any sufficiently distinct chamoters to 
remove it fi’oni the genus licirophinay as above defined, except that the cleft 
of the mouth is wide and very different in foiTn from that in the other species 
hithei'to placed in that genus. The teeth ai*e also much stronger, and on the 
vornev are quite as fonaidablo as in the true smelt {Osttkerm), The maxillary 
bone also presents a marked difference, for while in the previous species it is 
feeble and short, extending only to the eye, in this species it is elongated and 
terminates in a clavate expansion posteiior to the eye ; lower jaw projecting. 

Ill the external characters, such as fin rays, jiosition of fins, the shiny 
patch on the cheek and silvery line on the side, the two fishes are the same. 
The abdominal cavity in both also is lined with a silvery membrane with 
distinct dots of j)igraent, and the intestine is straight 

This fish was seen in October in immense shoals, leaping out of the watei* 
in a very lively fashion, and following the tide into ail the narrow tributary 
Htreams to which the brackish water penetrated. 

All tlie individuals were alike in ske, the length being about 7 inches. 

Reiropinna Upokororoy n. up. 

Native name, TJpokororo. 

P. 15. y. 6. D. 11. A. 18. B. 6. Body, without caudal, 4 J times 
length of head. Mouth small and tumid, atid teeth almost absent, or only in 


Also Applied to Dajaus For^riy the Herring the colonists. 
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one feeble row on upper jaw. Tongue short, feebly armed. Maxillary not 
extending beyond eye. Snout conical, and receiving tlie lower jaw, which is 
shorter. Doiml fin over the ventral, and in advance of the vent. Abdominal 
cavity black. Intestine folde<l, and times the length of the abdomen. 
Stomach thin and membranous. Shiny patch on the cheek, but no silvery 
line on the side. 

These cliaracters at once distinguish this fish from either of the preceding 
H[)ecies. It is possible that dificrence of growth might in them give rise to 
tlioir distinguishing features, but this fish clearly differs in the dentition, form 
of mouth and intestine, which indicate a diftcrent kind of food, and also in the 
number of rays and position of the dorsal fin. The specimens I have obtained 
of this fish present a great deal of variety, but only in the colouring, which 
varies from a general silvci’y hue, slightly bi'own on the back, to a rich red- 
brown on the back si>eckled with grey, and a rich yellow, almost golden, tinge 
on the belly. 

Plate XIX., fig. 2, is a full-size drawing of a specimen obtained for me by 
Mr. Travers, from the Maitai River, Nelson, and with which he furnished the 
follovvdng notes : — 

‘‘These fish appear at the mouth of the Maitai River usually in the early 
|)iirt of Ootobw, evidently from the sea ; at what period they return to the sea 
I am unable to say. 

“The niigmtion beyond the influence of the tide does not take place 
immediately after the fish leaves the sea, for they evidently ascend and 
descend daily as far as the tide-way is felt, ascending with the flood and 
descending with the obb, probably the better to prepare for their continuance 
in purely fresh water during the period of spawning. They occur in consider- 
able shoals, and appear at first to prefer the shallower and slower-flowing ])arts 
of the river, Imsking in the sun on the shingle beds. They rise to various 
kinds of fly and moth, and are taken also with the worm as a bait As they 
descend the river, they clialige colour from a dull silver grey below to a rich 
hi'own, assimilating, in tliis respect, to the colour of the river-bed. In the 
shoals the fish are of various siaes, from nine and ten inches to five and six in 
lengtli.’* 

Plate XVIIl., figs. 4a and 4b, is the life-suse drawing of the head of a 
specimen* that was obtained in the Hutt River, in January, 1870, at which 
season they were ascending from the sea in immense shoals, the females being 
gravid and swollen to enormous size. 

They are found in moat of the streams in the colony, and are highly 
esteemed as food, but have not the flavotir of the true Trout. 

The following table shows the actual dimensions of average full-sized 


Named by mistake on the plate. 
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specimens of the fieh which are described in the foregoing paper, the speci- 
mens in each case being females full of roe ; — 


B, 

Ekhtrdsonli. 

R. osnieroides. 

C, Upokon 

Total length (inches) 

3-7 

7*0 

10*3 

To dorsal 

2-2 

4*0 

5-5 

To ventral 

If) 

2*9 

,5*5 

Dorsal to adipose fin 

0-7 

1*4 

30 

lAmgth of liead 

0*7 

1*5 

1*8 

Maxillary 

0-2 

0-8 

0*7 

To anterior margin of eye 

01 

0-.5 

Of) 

Depth of body 

0*5 

1*2 

2*3 


Art. XXIT. — On a New Species of Fish, Coryphienoides JSTovaj Zelandinp ; 

Native name, Okarari. By James IIectoh, M.D., F.K.8. 

(Plate XYIIL, fig. 1.) 

[Jiead before the Wellington Ph'dosojihical Society, October 22, 1870.] 

In August last, the fish which forms the subject of this notice was brought 
to me as a Frostfish, to which rare fish, from its narrow body and silvery 
colour, it bears a general resemblance. It however belongs to a group 
more allied to that which includes tlie cod, and, from its having no caudal 
fins, to the family MacniMm, and, from the absence of lidges on the 
skull, to the genus Goryphrmoides, At the same time, it is distinct from any 
species described by Dr. Gunther {Fishes of Brit, Mus., Vol. iv., p. 395), by 
the position of the vent, wliich is set much further back than the commence- 
ment of the second dorsal fin. 

The colour of the fish, when fresh, wa« silver grey, a little darker above 
than beneath, with a pale brown patch extending on each side from above the 
eye to tlie pectoral fin. The fins were all darker in colour than the body. 

The eye is remarkably large in proportion to the size of the head. The 
iiis of a pale bluish brown. 

From under the jaw there is a long bifid barbel, as in the cod. 

The teeth are in two series, the outer row set fine, and the inner long and 
recurved. 

r. 12. V. 8. Ist D. 12. 2nd 102. A. 92. 

Only one mutilated specimen, now in the British Museum, appears to have 
been obtained in the Australian seas of any of the species of this genus, and 
as the specimen above described difibrs in a very marked maimer from the 
figure and description of that fish given in Richardson’s work, I think it 
must bo undescribed, and therefore propose to call it Caryphcemides Novw 
Zehmdim, 

Its length is 21 inches ; height inches ; thickness about | inch. 

The diameter of the orbit is nearly 1 inch ; and the gape 1| inch long. 

The only specimen yet obtained was caught off Ward Island, in Port 
Nicholson. 
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Aet. XXIII . — On the Lepicloptera of Otago, By A. Bathgate. 

{Mead btj'ore Otago January 11, 1870.] 

The niggattlliuess of nature in her providing for New Zealand has almost 
become proverbial, and 8hf5 has certainly been far from lil:>eral so far as insects 
are concerned. We are rather gainers by this, for though many insects are 
beautiful and useful to man, tho majority either subject us to petty annoyances, 
or are positively noxious. Wo may miss the first whit(j buttin’fly ” among 
the signs of spring ; but we are saved from finding the caterpillars in our 
cabbage. We have no wasjis and few anta, and except, perhaps, mosejuitos 
and sand-flies, in remote localities, and the great plague of tlm aphis, or blight 
as it is usually called, wo are, compared witli other countries, free from insect 
pests. This paucity is more remarkable when we consider bow impoi’ti^l 
insects thrive. The common house-fly (^fu8ca ilonieatlca) has been accidentally 
introducerl, and is now spi*(*ad nearly all over tho country, diiving out to a 
great extent tlu' native blow-fly. Nevertheless, although the number of insects 
in Otago in small, there is a hirge and not unimportant field for study. 

The value of the study of entomology is so univei'sally admitted, that any 
remarks which I may make in supjiort of it may seem trite in the extreme ; 
but there is one circumstance which occuri'cd in Otago that I cannot refiain 
from mentioning, wlime a slight knowledge of entomology would have been of 
service. Four 8umuK‘r.s ago, I saw a person’s lawn covered over with branches, 
and, on asking the reason, I was told that it was to keep the bens from 
Bcratclxing up the grass, for doing which they had suddenly taken a fancy. 
I went and luok^xl at tho lawn, and found that it was full of grubs, which were 
eating the gniss roots, and that tho fowls wore scratching the grass to got at 
these grubs, which were the larvoe of a small brown beetle belonging to the 
genus ElateridWf that sometimes eat the gi*a«s I'oots to such an extent as to 
cause large patches of it to wither up as if scorched by fire ; my fnend, in 
fact, was taking some trouble to prevent the fowls rendering him a great 
service. 

The elater 1 have soon in New Zealand bears a very close I'csemblance to 
one of the British species. I am unable to say whether it is exactly the same, 
but the likeness was so great as to suggest tho idea‘that this insect might have 
been introduced with the grass seed. If I 1 >g correct in my conjecture, it 
would be a very strong argument (if any be needed) in favour of the urgent 
necessity for the introduction of British insectivorous birds. The starling, a 
few of which have, T think, been successfully acclimatued here, would prove 
an inveterate enemy to these grubs. The grub I liavo referred to is not the 
only pest of tho kind with which wo have to contend, for the larvee of the 
crane-fly, of which we have a representative in Otago, are also addicted to 
similar pursuits. 
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I shall give another example, which shows that it sometimes requires a 
little observation to know our insect friends from our insect foes. One year, 
when the hoj:)-aphi8 was veiy destructive in Kent, the Kentish folks noticed 
great munbei’s of lady-bird beetles on the hops, so they immediately concluded 
that they were the origin, or at least, partially the cause of the evil, and 
destroyed numbers of them. This was, however, far from being correct, for 
tlie lady-birds live on the real culprits, the aphides. I mention this fact 
because tlie aphis is already a nuisance here, and because there is also a 
lady-bird which I have seen on two different occasions in the act of sucking a 
juicy aphis. This pi’otty liitle lady-hird is the only repi-esentative of the 
Coccimllida I have observed in Otago, and it seems to l>e widely distributed 
over the province. It is little more than half the size of the commonest 
British variety (Cocci^tdla aepfem punctaUC)^ is coloured black, and has twelve 
orange spots on the elytive, and two on the thorax. 

Wo have many other insects which arc injurious, though thoir effects may 
not be so aj)paront, or so widely spread, os is the damage caused by those I 
have just mentioned. Thus, we have beetles which are destructive to the 
timber, and others which injure the foliage of our trees. Indeed, I have seen 
some willow trees almost completely denuded of their loaves by a little bidlliant 
green beetle. The grasshopper, too, which in some parts of the province 
swarms in countless numbers, must devour a large quantity of valuable gnm 

There are also several insects of very strange apiwaranoe to be found in 
Otago. One of these is the “walking-stick” of the colonists, which is an 
apterous insect, belonging to the order Ortliopteray and the tribe Phadunia. 
It derives its name from its extraordinary resemblance to a twig ; it is usually 
about an inch and a half long, but one specimen which I have seen was nearly 
six inches in length ; again, the pupa of the native cicada, or, os it is commonly 
called, the singing locust, presents a very romarkable appearance. It is found 
in the ground, is active, and in form greatly resembles the perfect insect, only it 
is without wings, and is provided with a pair of huge claws like those of a lobster, 
which give it an exceedingly ferocious appearance ; but whether they are used 
for carnivorous purposes or only for cutting the roots of plants I do not know. 
The pupa works its way out of the ground before the cicada bursts forth, and 
the empty cases may frequently be observed stiokiug to a tree or post. The 
sharp chirruping noise made by the perfect insects miist be familiar to all. 
The Otago cicada has a peculianty which is noticed in the variety common in 
the south of Europe by an old Greek poet, and which is, that those loquacious 
gentlemen “ all have voiceless wives.” 

I have never been able to meet with a classified list of New Zealand 
insects, and whether or not such a thing exists I am unable to ascertain. 
If a list has ever been published,! have no doubt of its being a very imperfect 
one. Hoohstetter mentions that there are 215 genera, including 265 species, 
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of inaeots found in New Zealand, but I am sure that must be very much under 
the number, because he puts the Lepidoptera down at fifty-five, and I feel 
certain that that order has many more species. 

There are sixty-six species of Biitish butterflies, while the moths number 
nearly two thousand. I have myself observed iu Otago alone, four or five 
species of butterflies, and more than twenty 8|X!cies of moths, but as to the 
numbers I have captured I cannot speak positively, for my entire collection 
has unfortunately been recently completely destroyed. 

Of the butti'rflios, the most striking, and one of the commonest, is a repre- 
sentative of the Va'iieasidi. This butterfly is almost an exact facsimile of the 
English Atalanta, or red admiral, which it resembles both in the deep black 
grounding and brilliant scjirlet bands of the upper side, as well as in the 
beautiful pencilled tracery of browns and greys underneath. It is the earliest 
of our butterflies ; 1 have observed an early specimen flitting about atnong the 
spring flowers on a blight day towards the end of August or beginning of 
September. On catcliing any of these, the wings generally pre5H*ut a very 
tom and tarnished appearance, so that 1 have little doubt they hybernate. 
Thei'e are probably two broods of them in each year — one leaving the chrysalis 
about midsummer, and the other in the autumn. 1 do not know upon what 
the larvic of this buttei fly feed, nor, indeed, do I know the food of tlie larv© 
of any of the Now Zealand Lvpidoptcra^ for I have never reared them ; but I have 
never seen any caterpillars which at all resemble those of the same family 
found in Britain. 

The genus Pieris^ which includes some of the commonest British siiecics, 
is, so far as T know, without a single New Zealand representative. Another 
butterfly common in the neighbourhood of Dunedin is one which, I think, 
belongs to the Satiridly some rnembei’s of which family it greatly mscmbles on 
the upper side, though the under side has silvery mat kings, which in England 
are peculiar to the ArgynnidL I am, however, almost certain that there is a 
FritUlcury to bo found in Otago ; for one day, in the interior of the province, 
I saw a butterfly, which, both by its general appearance and style of flight, led me 
to believe that it must be referred to that genus. Some of the species of these 
butterflies are bo exceedingly local in their habits that we might have several 
fonns, and yet they might not be discovered for a long time, even if tliere 
were many collectors. 

There is another very pretty little butterfly which is not uncommon ; it 
bears a strong resemblance to the small copper Chryaoplianua pldmaa of Britain, 
though it is rather larger, The genus PolyomnwLtm has one, if not two, species ; 
one resembles the P. ArtaxerxeSy with a tinge of blue, and the other has more 
blue, but whether these are distinct species or merely varieties, I cannot 
decide, even possibly it is only the difierenoe of the sexes. These lively little 
butterflies are widely spread over the open gi'aas lands, and numbers of them 
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may be seen duiing the summer, dancing with their peculiar jerky flight over 
jdats of short grass by C2*eek sides and in similar situations. I have now 
mentioned all the butterflies which I know of existing in Otago ; they are few 
in number, but there must )>0 several other species to be met with if they 
were to be searched for. 

Of the moths of Otago, the commonest is a day-flier, wliich has black 
wings with white sjwts, the abdomen annulated with orange, and the antennae 
pectinated. This motli is frequently mistaken for a butterfly. Tliis, hoM^evor, 
it is not, but a true moth, belonging to the family Chelo7ild(^, It is common 
all summer, aiid makes its first appearance in October. There is another 
representative of this family wliich 1 have met with, and which, though not 
so handsome as some of its British congeners, is one of the most brilliantly 
coloured New Zealand moths known to mo. Ju aj)]>earanco it greatly resembles 
the wood tiger {Nertu^ophUa l^lantageiuiit)^ is a strong flier, and diflicult to ca[>- 
tui'o, though, like the previous one, it also enjoys the aiinbliiue. The larvso are 
black hairy caterpillars, which do not seem to bo at all particular as to what they 
eat, for they seem to devour indiscriminately the gi'ass and other small 
herbage, i have seen them in tlio interior, in tlic nciglibouiliood of ITamilton 
and Hyde, where, in the early part of the summer of 1806, they were so 
numerous as to blacken tho ground in places, especially where the shorter grass 
gi'ew, at the sides of tracks or water races. There are probably two broods a 
year, for the moths from tho early brood come out about the end of November 
and beginning of December. There is anotlior moth common ujKJoiintry 
which I have only notict^l whore spear-gi’ass {Aciphylla Colensoi) abounded ; 
it is i*emarkable moie for its size than its beauty, for it is all of a light fawn 
colour. It is, however, the largest of tho Otago moths I have seen, yet not 
very large, being only three inches aci*os8 the wings. Whether the larvce 
feed on the spear-grass, or on some plant which grows in tho same places, 
1 know not. 

The Geornetrina are pretty well represented. There is one insect in this 
family which is very common, and which is rather handsome though its 
colours are sombre, for its markings are pretty, and it is much larger than tho 
majority of the moths of this group. It may be found by searching during 
tlie day in the comers of out-houses and in other dark places. 

Our commonest moth in Otago is one belonging to the Noctumoi^ as it may- 
be caught almost any summer night in great numbers by exhibiting a light 
There n»ay be, I think, two or three kinds of this moth, for I have seen 
specimens bearing a groat family likeness, and yet showing great diversity in 
their markings ; yet even among those I had in my possession, there were some 
specimens wliich I felt sure l>elonged to the same species, and yet the markings 
varied considerably. 

The last moth I shall refer to is one belonging to the which 
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i$ very common about the end of October and beginning of JSTovomber. It is 
of a reddish brown, with lighter longitudinal spots on the upper wings ; the 
larvee feed on the roots of gi'ass, and the chrysalides I have found in gi^at 
numbers in newly-turned grass land early in October. There is another form 
with two white longitudinal lines on the fore wings. 

There is a moth which, though not a native of Otago, I shall bring under your 
notice, as it is one of the natural curiosities of New Zealand.^ It is a 
native of the North Island, and its peculiarity is a disease iti the larvte state. 
Many of these are killed just before turning into the pupa form by a fungus 
which grows upon them, which is known as fSpIurria Jiohertsii, I have seen a 
dried si)ecimen, and it presented a very sing\ilar appearance, with the fungus 
nearly twice as long as the caterpillar, growing from the nock. It is called 
awoto by the natives, by whom it is eaten. 

I observed in the Otago Daily 7'imes^ some little time ago, some extracts 
from a pa|)er read by Mr. Travers before the Tusiituto in Wellington, in which 
he stated that moths were very numerous in New Zealand. Whatever may l)e 
tlie case in the North, I do not think his remark would apply to Otago; at 
least, so far as my observation goes, I should say that, compared with Britain, 
the varieties of motlis are f(5W, although some sjxaues abound in very great 
numbers. 

Before concluding, I shall offer a suggestion to tlic Institute, which I tnist 
they will at least deem worthy of consideration. It is, lliat they should offer a 
prize for the best collection of some natural objects which may be decided on, and 
perhaps varied every year, tluj colh^ctions, or the best and nirest specimens, to 
be retained for the Museum ; such piize to be comi)elcd for by the children 
attending the various schools in Otago. T think that a few pounds annually 
expended for that purpose would bo well spexat. As an iixstance of the pi'obablo 
good effect such incentives might produce, I may shite that there is a well 
known school in the neighbourlna^d of Ediubux’gh, called Murchiston Costlo, 
where for a long time it has been the custom to turn the attention of the boys 
to scientific studies, and that that school had the Imnour of educating both the 
first and second naturalists chosen to accompany the late Abyssinian expedition. 
And though few, perhaps, can earn their livelihood by such pursuits, yet they 
beget in all, habits of observation. But apart from any consideration of mere 
utility, by encouraging boys in such studies you open to them the doors of 
a boundless store of enjoyment. 1 know of few greater pleasures than 

** To wandsr forth, rejoicing in the joy 
Of beautiful and well -created thingfi, 

♦ • ♦ 

To see and hear, and breathe the evidence 
Of God’s deep wisdom in the natural world.” 


* It is to be found among the roots of rata trees in many parts of Otago and 
near Dunedin. — E d. 
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ll. ---BOTANY. 


Aet. XXIV . — Holes on the Botany of Certain Places in ike Waihato Distritt, 
April and May^ 1870. By T. Kirk. 

hfore tlie Auckland Institute^ June 13, 1870.] 

The exteriHive sand hills at the North Head of the Waikato River, are dotted 
over with a sparse vegetation of Carex pvrnila.^ Spinifex^ Desmochoenusy and 
other common arenarean jdants, with patches of Cassinia retortay and tussocks 
of Aru7ido conspicua ; in moist places Euphorbia ylanca maybe found, and 
about the margins of tlie shallow sand lakes and pools, Liniosella aqxmticay 
Azolla rtihrUy and the common European water-cress. At the South Head the 
Band hills occupy but a comparatively small space, and being for the most i>art 
but low, have become covered with a dense growth of manuka and other 
shrubs, n\ixed with various sedges and rushes ; in the moister places, Lept(h 
carpus filiformis attains the height of seven feet. On the sand hills near the 
Port, the Euroi>ean Iris Germanica is abundantly naturalized, while Malva 
crispa and many other introduced plants are plentiful amongst the deserted 
houses and by the road sides. A form of Potentilla ameritiay scarcely different 
from the European plant, is most abundant at the foot of the hills ; and in 
plashy places, CallitHche M uelhriiy F. Sond, Crmxizialineatay and Myriophyltum 
varitpfolium arc common. The sea cliffs are garnished with Arihropodium 
cirrhatumy and in sheltei*ed places, Olearia alhiday Myoporum lastumy and a few 
other common shrubs are found, but the number of species is remarkably 
limited. ^ 

On the hills about Port Waikato, Sporoholus elongatus forms the chief 
herbage, in many places to the exclusion of all other grasses. Notwithstanding 
its extreme toughness, it is as closely cropped by cattle as if regularly mown, 
and from its hardiness and quick growth, forms a remarkably dense and elastic 
sward. The settlers call it Chilian grass,** and think highly of its value ; it 
is however a true native of the colony, and is found from the North Cape to 
the Upper Waikato, where it is increasing from the depasturing of cattle and 
the steady spread of agricultural operations. 

Prom Port Waikato southward to Waikawa the country is much broken, 
the crests of the low hills being chiefly covered with fern and the usual erioetal 
plants, and the valleys filled with luxuriant forest, differing from that in the 
north in the entire absence of kauri and tamiri ; viewed fiom the crests of the 



hilliB) the epiphytic form of Chrmlvnia lucida^ which was unusually abundant, 
had a remarkable effect, from the contrast of its bold glossy foliage with that 
of the rimu, tawa, or rata, upon which it chanced to be gi*owing. It is but 
rarely that the genera lli/menophyllvjn and Trichomanea are seen, as they 
appear to be in these patches of forest ; only a few of the commoner forms 
were observed, and those only in smtill quantity. 

On the sand hills about Periiiga and Whakawa, Zoyda pungens, a small 
growing native gross is abundant, forming a compact turf, and affording a largo 
supply of succulent herbage to horses and cattle. Aithough this gmss occurs 
in many localities, from the North Capo southwards, it is rarely found in so 
great abundance, Aatelia Banksii occura on the cliffs, evincing its decided 
preference for a maritime habitat. Cranfzia^ Salicomia^ Meaemhryanili^mwiny 
and other littoral plants occur hei'o in i)rofu8ion. 

Ascending the river from Port Waikat-o, Amccnnia q^cinalla and Plagian- 
thus divaricatiAS ai'e found for a shoi't distance, but the extensive swamps and 
low lands which stretch to tlio vicinity of Tuakaii, present b\it little of interest, 
except occasionally to the flax manufacturer ; occasionally extensive jmtchea of 
kahikatea ore seen, and, on a large island opposite Mercer, are some fine speci- 
mens of the taraiii {Ntsodaphne Tarairi^ Hook, f.), the finest I saw in the 
Waikato. Tliis handsome tree appears to attain its southern limit between 
Mercer and Rfingiriri, thus exhibiting a very restiicted range when compared 
with the tawa {Neaodaphne Tawa, Hook, f.), the only other member of the 
genus, and which, according to Buchanan, is found in. the Province of 
Marlborough. 

At Kohe-kohe, above Mere-mere, a solitaiy ngaio {Mi/oporurn hvtum), 
evidently planted, is pointed out by the Maoris as a “ pakeha tree ; two 
stunted specimens were observed on abamloned native cultivations at Bangiriii, 
In the Waikato it appears to bo confined to the coast, and flourishes only in 
situations ex]K)Bed to the sea breeze. The puriri (Vitean littoraUs) is not 
observed by the river side further south than about three miles above Mere- 
mere, although it is met with in several localities between the river and the 
coast ; it is however decidedly rare in the Upper Waikato. 

In places where the current is not too swift, a dense growth of Typha 
lai\folia, Bcvrpua lacuatHs, and S, maritimus, is found at the foot of the bank 
and in the adjacent marshes ; in shallow phioes in the river, Myriopkyllum 
varic^oUum, an uiidescribed Potamogeton allied to P, zoatercpfoliua, Schum., 
and a species with floating as well os submerged leaves, allied to P. natam 
and P heterophyUua, are abundant PfiteMa Hookeri often forms large patches, 
and in shallow gravelly places, Zannichellta paliiatris is occasionally met with ; 
this apjjears to be a rare plant in the colony, having been previously collected 
on the east coast of the North Island only. The paucity of fluviaiile plants 
in the Waikato is remarkable, although some allowance must be made 
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for the advanced period of the season at which these obflei*rations were 
made. 

Several feeders empty themselves into the Waikato, more especially on its 
wosteni bunk ; most of these are of tortuous course, running for many miles 
among the hills. A description of the chief features of the C)puatia Crock, 
which was exploi'ed for twenty-five miles frojn its mouth, may be taken as a 
general representation of those of other creeks. The first five or six miles 
passes through extensive raupo swamps, oecasionally relieved by large patches 
of New Zealand flax aifd various sedges ; on the margins of quiet reaches, 
JRtcoia Jlmkina, previously known as a New Zealand plant only in deep water 
in the Wairarapa Valley, is occasionally found, but is by no means common. 
Large kahikatea swamps were relieved by a dense undergrowth of various 
species of Coi^roBma, which, at this late period of the season, atoned for the 
absence of flowers by their brilliant show of berries of oi‘ange, pur])lo, crimson, 
white, rod, and jet black ; the effect being enhanced by the immense panicles of 
snow-white berries of the ti {Canf^line australis), and, high aliove all, the 
bright red fniit of the kahikatea, which wore produced in unusual abundance. 
A spknmm amtrede, Br., one of the few New Zealand plants which evince a 
decided geognostio preference, was abundant in marshy woods on the impure 
limestone through which the stream has forced its way. Alluvial ground along 
the entire course of the creek is covered with European docks, of so dense a 
growth that it is difBcult to force one’s way through them, and the common 
wator-crcss {Nasturfduin ojficinale) is abundant ; for some fifteen miles, the 
only fluviatilo plants were the Potamog^oiia before montionod. In the low 
woods, PlagianiJnia heturinus, one of the moat ornamental trees in the flora, 
was common, but except on dry ground hod lost most of its leaves. It 
deserves to be largely used for ornamental planting ; in liabit it is the best 
repi'osentative we have of the European birch, its foliage closely resembling the 
var. lamiiata of that well know'n tree. 

But the most remarkable feattire was the immense abundance, in one or 
two localities, of a peculiar group of plants for the most part members of 
widely separated families, but agreeing in the production of minute, usually 
dioecious, flowera, and so closely similar in foliage, and often in ramiflcaiion, as 
to be distinguished only with extreme difficulty in the absence of iCruit, Acres 
were covered with a dense intertwined growth of Patum anomalum, Pennaniiti 
corymhosa, Melicytua imerandms, MyrAm dimrioata, Coproama^ sps., Epieot/r- 
pwruB microphyllits, Muhlenbeckia complem, and young states of Elmocarpm 
Sookerianus of the most curious assemblages of plants similar in external 
appearance, but widely difibrent in structui'e, that could possibly be met with. 

The young leaves of Pamx anamala have hitherto escaped notice ; in this 
locality they were usually trifoliolate, and irregularly lobod and toothed, 
l^esembling those of Mdioope aimphx^ but of more irregular form. They 
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are but rai’ely developed on old biunches and never in connection with 
fruit 

At Tepakiruno, Gerardum seasilijlorwm is found in abtmdance on the 
pumice deposit by the river j this is probably the northern boundary of this 
interesting little plant, which had not previously been observed in the North 
Island. Potentilla amerinay and other pltints of interest, were collected here, 
oil© open country in the vicinity is clothed with short-growing manuka and 
fern, largely mixed with an undoscribed Scho&nua allied to S. pmieiJlorvSt and 
presents few plants of interest 

Whangape Lake is the habitat of many interesting plants. Aiptnda, 
attains here its northern limit, the usually littoral Ghenopodiwni 
amhigunm occurs on its banks, Potamogeton ptciinaimy only collected elsewhere 
as a New Zealand plant, near Napier, is abundant in the lake and in the 
Whangape Ci eek, as are the undescribed members of the genus already spoken 
of. Elatine Aniertcaiia is not unfrequent, Rnppia maritimay usually confined 
to muddy beaches and salt-water ditches, is common, as is Zannichellia palmtria ; 
SovrpuB jiuUxtmy L,, has not been found elsewhere in New Zealand ; a Pilula/ria^ 
with solitary fronds, is found on the margin of the lake, as well as in deep 
Walter, but good specimens have not yet Ik^oii collected, and the genus has not 
at present been found elsewhere in the colony. Jsoetes Kirkiiy Braunn, 
originally discovered hero, fornis a compact turf at the bottom of the lake, 
whilst charads of several specios arc abundant, — amongst them Cliara fragiliBy 
Dosv., var. C, auatralisy B. Br., and C. gymnojntysy A. Br., are mhlitions to 
our flora, as is an intorosting minute plant, an undoscribed Panmiculus of 
abnormal form, having four sepals and four petals, with spathulatc loaves, and 
which formed matted patches in water of one to six feet in depth. 

In the adjacent forest, the elegant Metrosideros CoUoBoiy with its weeping 
branches, clothed many of the tallest trees ; when in flower, in December and 
January, it must present a cluirming sight, the rose-coloured flowers being 
borne on the extremities of its slender pendulous shoots. It would be a striking 
addition to the lawn or shrubbery if grafted on the rata or pohutukawa, and 
treated as a weeping tree. A FucJima, of sub-scandent rambling habit, was 
found hero, but without flower or fmit ; it is, ixjrhaps, a form of F, Colenaoi 
Jlfyoaotis Forateri occurred sparingly. Aaplenium anstrale was collected of 
unusual luxuriance, some of the fronds being six feet high. Occasional 
ftpecimens of the kauri were observed, but it is decidedly rare. 

Waikare Lake is of irreg^ilar shape, and about eight miles long by three 
in width. It pi-esents a marked contrast to Whangape Lake, in the 
comparative absence of lacustrine vegetation. The only representative of the 
charads was Nitdla Uookm*^ wliich occurred in lai'ge masses ; the undescribed 
Bmmmluay ali'cady referred to, was abundant, but nowhere to be seen in 
flower^ The maritime plants, Sd/rpua mari^mtia, Ruppia maritima, L<ptocarpu8 
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JU\/brnm^ were abundant, together with Selliera radicmsy Cav., at the eaat 
end of the lake. laoUtea Kirkii occurred in ftcattered pjitohoa in many parts of 
the lake, but was nowhere so abundoixt os at Whangape, nor did it make any 
approach to covering the bottom in those places where it grew ; this is probably 
owing to the shifting sandy nature of the bed of the lake. The uliginal 
v^etation is similar to tliat of Whangai>e Lake. 

The Waihi I^ako is smaller than either of tliose just descril)ed ; it has, 
however, a more copious vegetation than either. The very imperfect examina- 
tion made of this lake, exhibited Elatlne A mericana^ and most of the plants 
previously collected, together with an undescribed Cladiimt^ with a much 
branched drooping panicle and long sheathing bracts, but the specimens were 
too far advance<l to admit of an accurate diagnosis being drawn. A slender 
Vt/ricvlaria^ with weak stems two feet long, much divided capillaiy loaves, and 
rather large bladders on the leaves, was observed in several places at the 
bottom of the lake, but, of course, without fruit or flower at this season* 
It may prove to be a form of U, protruaa^ Hook., originally discovered by 
Mr. Oolenso in the Bay of PJenty, and which has not been found elsewhere. 

Tei/ragonia eaypama^ usually confined to the vicinity of the sea, occurred by 
the marshes, and as an abundant weed on native cultivations ; nearly every 
specimen was proliferous, a phenomenon I have not before noticed in connection 
with this plant. 

At Taupiii, Rangiriri, and other places, the false acacia {Rohmia 
j)8mdoacacia) is abundantly natxiralixed ; it ah eady forms coppices in many 
localities, and from its groat durability is likely to prove servioeablo for fencing ^ 
purposes. The ordinary cultivated fruits, the fig, peach, vine, Kentish cherry, 
strawberry, raspberry, and tomato, are abundantly naturalized in many 
localities ; the tobacco and thorn-apple {Datura atraanoidmu) are occasionally 
met with, and I^ava/rreHa squarrom, Hook, and Am., is plentiful at 
Hgaruawahia, whilst the vicinity of every township and militaty post is 
marked by a large number of exotic grasses and viatical plants, one of the 
most common being Lapidium rudaralt^ a littoral jdant which has, of late 
years, spread largely over the interior of the British Islands, and is increasing 
rapidly in this colony. 

Above Ngaruawaliia the current of the Waikato becomes much more rapid, 
consequently the vegetation at the margin of the river is greatly cUminisbed in 
quantity, forming a marked contrast with that of the sluggish Waipa, which 
is fnngcd with a dense margin of uliginal and palndal plants. Approaching 
Hamilton, the river nms between high banks, clothed with W^mmnia 
raemnoM and other shrubs, mixed with luxuriant dumps of wharaekie 
{PhoTTmum Coknaoi) ; in fruit this plant is easily distinguidied from P. tmtm 
by its twisted and rounded capsules, which are invariably pendulous, never 
erect and angled as in P. tmim The fibre is also much weaker, in &ot, 
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worthloas to the manufacturer, but the undrossed leaf is split into narrow 
strips by the natives for fishing nets, which are said to last longer than those 
made from the ordinary swamp flax.* The wharaekie is occasionally to bo 
soon planted in Maori cultivations, both in tho Waikato and Thames districts ; 
it is much more abundant in the ITp|>or than in the Lower Waikato, its 
favourite habitat being the faces of moist banks and clifls. 

At (he Tannihore narrow's, Dracophi/Uum atnctum attains its northern 
limit, and from its numerous •panicles of white flowers, forms an attractive 
object. At Cambiidge, Microseris Forateri was collected in abundance ; 
Zoyaia pungeiw^ a low-growing gi’ass usually confined to littoral situations, 
formed a dense sward in many jdaccs, and afforded a large amount of short 
succulent herbage, which was closidy cropped by sheep and cattle ; a few 
fragments of other grasses, apparcuitly referable to the maritime Olyceria stricta 
and Poa, sp., were collected here, but in too advanced a stage to admit of 
identification. 

Art. XXV . — On tlie Occur re'>ice of Littoral Plants in the Waikato District, 

By T. Kirk. 

hfore the Auckland Institute^ June 13, 1870.] 

The frequent occurrtmeo of several sjiecies of maritime plants in the Wtiikato 
District, far Is^yond the present range of tidal waters, appears to call for special 
remark from its important geological l>earing8. Dr. Hochstetter was, I believe, 
the first to advance tho theory, “that the whole Middle Waikato basin was 
hut recently a shallow arm of the sea or a far extending estuary.** The 
accuracy of this opinion has however been impugned ; it may therefore be 
advisable to recapitulate tho maiitime plants observed in and about the river 
and adjacent lakes and marshes. 

Totragonia expansay — chiefly as a weed in native cultivations. 

Apium JUifoTmey — woods by tho Opuatia. 

SeUiera radicansy Cav.,-— Waikare Lake. Has been found by the ‘‘Lower 
Waitaki Eiver, Otago, apparently far from tho sea,** • 

Cfienopodium glaucumy L., var. amhig nv/niy^-^oxi the shores of Whangape Lake. 
Ruppm mariUinay L., — in Whangape, Waikare, and Wailu Lakes. 

Leptocarpus simplex^ A. Kich, — Waikare Lake. This occurs in a solitaiy 
locality in the North, a slxort distance only from the present reach of tidal 
water, and in small quantity, 

Sdrptis marUimuSy L., — from Waikato Heads to a few miles above Hamil- 
ton j abundant in all the lakes and marshes ; also in the Waipa, 

Zoysia pungensy WillA, — Cambridge, abundant. 


* The above it written fh)m personal obeervation of thit plant in the North only. 

It it said to produce a fibre of high quality in the South Island 




148 


specially mentioned, I am not aware of the occurrence of any of 
foregoing beyond the reach of tidal waters. 

No mention is made in the foregoing list of two or three littoral plants of 
doubtful identification, or of a few species, such aa Potamogeton 
and ZannichelUa palt/stna, which are found indifferently in fresh or brackish 
water in Europe, but are of extreme rarity in New Zealand, and occur in 
the Waikato in company with known littoral species ; and it should bo 
remembered, tiiut the advanced period of the season at which these observations 
were made was unfavourable for field work, as in their decaying state several 
of the smaller growing kinds wore doubtloss overlooked in some of the 
localities visited, and other species may have escaped notice altogether. 

It is readily admitted that littoral plants may occasionally be found in 
inland situations from accidental causes, but in the present case the number of 
species, and the wide area over which they collectively extend, afford forcible 
proof that the cause of their growth must bo found in the district having been 
formerly a shallow estuary, probably connected with tho Frith of tlie Thames. 
Bearing in mind, that with each rising of the river the current at first runs 
swiftly into tho lakes of Lower Waikato from tho river, instead of from tho 
lakes hUo the river, a ready explanation is afforded of the way in which these 
littoral plants have become established there. It is diliicult to imagine that a 
plant of salt marshes, as Scirpus marUmitcSy could be carried from the mouth 
of the river, against a rapid current, for a distance of one hundred miles along 
its banks, and diffused over the fresh water lakes and swamps of a large extent 
of country besides. It is easy of comprehension how, if introduced from the 
Frith of the Thames, it would become established in the marshes, etc., on the 
retirement of the river to its present bed, and carried downwards until it again 
met tho tidal water on the westem coast. 

There can be little doubt that a careful examination of the country between 
the Frith of the Thames and Middle Waikato, would result in the colleotion of 
additional evidence on this interesting subject 


Art. XXVI. — On the Flom of the hdmm qf AucMcmd md tiie Tahtpum 
DUtHoL By T. KtRK. 
hfoTt tlie AucHand Jn9titu,U^ Auamit B, tBTOil 
TABT r. 

Ih this paper it is intended to briefly delineate the Flora of the immediate 
vicinity of Auckland, so fiir as regards the Phtenogams and higher orders of 
Acrogens. The lower Aorogens and the Thallogens will, it is hoped, form the 
subject of a subsequent paper. 
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The dintriot is divided by the Waitemata into two paints, the well known 
Isthmus of Auckland, comprising the City of Auckland, with the towns of 
Onehunga and Panmure, and Takapuna, or the North Shore, which includes 
the site of the pretty town of Devonport 

The Isthmus of Auckland comprises an area of about 30,000 acres, its 
extreme length being about eleven miles, from the Whau Creek to the Tamaki, 
and its extreme width rather more than six miles. On the/iorth, oast, and 
west, it is bounded by the Waitematii, the Tamaki Creek, and Whau Creek, 
with the exception of a portage, less than two miles in length, from the Whau 
Creek to Motu Kamka on the Manukau ; and the still shorter portage 
between Hals well’s Crook on the Tamaki, and Fairburn’s Creek on the 
Manukau. On the west, it is bounded by the Manukau from Motu Kamka 
to Fairbum’s Creek, a distance of ten miles, not making allowance for the 
indentations of the shore. Thus, with the exct'ption of about three miles, it is 
bounded by water. 

The Takapuna District comprises that part of tlie North Slioi’o extending 
from the North Head of the Waitemata to Lucas* Creek, and from the head of 
Liicas* Creek to Oinangia Bay on the outer coast. It is roughly triangular in 
shape, and, with the exception of less than six miles from the head of the 
creek to Oraangia Bay, is bounded by the sea. Its area is about 13,000 acres. 

The entire area thus comprises about 43,000 acres, no part of whicli is 
more than eight miles in a du*oct line from Quocn-stroet wharf. 

Both districts belong to the tertiary formation, and are composed of stiff 
clays, marls, and sandstones. On the Isthmus this has been pierced by 
numerous volcanoes, the lava streams and ashes from which cover fully 
two-fifths of its area, affording a soil of great fi^rtility. Amongst the lava 
streams are considemble depressions, which, from tlxe drainage becoming 
obstructed, form extensive swamps, in some cases dried up during the summer. 
The hills are voloanio cones, of low elevation, the highest being Mount Eden, 
which is only 642 feet above the sea level. In the Takapuna District volcanic 
action has been confined to the North Head, Mount Victoria, the western 
shore of Shoal Bay, The Pupuke Lake fills the bed of a crater about 
two-thirds of a mile in diameter, and has a depth of twenty-eight fathoms. 
The highest point is Mount Victoria, which is under 300 feet. 

Nearly the whole of the Isthmus has been brought under cultivation,^ 
although here and there patches of clay land, or unusually rough portions of a 
lava stream, yield merely a sparse retmm of native grasses, with a large number 
of introduced plants ; these ore, however, rapidly decreasing, and from the 
almost entire destruction of the clumps of bush that formerly clothed the 
guUles, end the scrub that concealed the niggedness of the scoria, indigenous 


The population of the lathmue is about 23,000. 




100 


plants exist oven under less favourable oiroumstanees than in an agricultural 
county in England, for the friendly shelter of hedge»rows and patches of coppice 
is almost unknown. In the Takapuna section, the uni-eolaiined clay lands have 
l:)eon so frequently fired, that the natural vegetation over large areas is 
iTstrioted to stunttwl toa-troe and similar small shmbs, with a few grasses and 
introduced plants, the soil itself beconling dotcriomted in an increasing ratio 
with each successive burning. 

Tlie scoria cones of the isthmus have become covered with a dense sward 
of intro<luc<Hl grasses and small forage plants, amongst which a few native 
plants, 08 Car ex brevimt^mUf Uwn/anGvlue austral>i8y Danthonia semi-amwJUiriB, 
and others, still maintain tlieir existence ; in rough places, if at all sheltered, 
Doodia cavdata^ Adiantuia mihiojiicumy and A* hiapldidurriy are usually found, 
and appear to flourish with as groat vigour as when on the stiff clays. Another 
interesting fern, Qymnogrmtvrm leptophylUi^ is occasionally observed on baix) 
places, but from its small ahse is easily overlooked. Sclera/nthna h[floru8 forms 
patches amongst the introduoe<l grasses, varied by occasional masses of 
Acaina Hangmsin^hai and Novcb Zelaitdim^ contmstod with solitary plants of 
VUtadinux austredia. Numerous ferns and low-growing plants are found 
amongst the blocks of scoria which form the lava fields in all directions, and, 
where the shrubs and small trees have boon preserved, these exhibit a 
luxuriance of growth for which one is altogether unpreparefl,'" Polypodivm 
Cmininghamli frequently produces fi’onda over twelve inches in length, 
Ilymenophyllum Javanicnniy and Tricluymanes huni/lle, are often found in the 
most luxuriant state, TIjo seyne remark applies, in an equal degree, to the 
shrubs and trees found in those seemingly unfavourable habitats ; Tetranthmb 
mlicarlSf Griaelinia Ivcida, BrachygloUia r^anda^ Aleo^on eiroehum, 
Patiax Leaaoni^ are abundant, and attain their usual stature and bulk. This 
luxuriance of growth in such an unpromising locality is a striking proof of the 
great amount of moisture in the atmosi)here of the district. Taking 100 to 
represent saturation, the mean for Auckland is found to be 76 ; only two 
localities in the colony are known to give higher means, via,, Taranaki and 
Hokitika, for which the figures are respectively 80 and 00. 

Aatdia Solandri occurs frequently on the rocks, and is usually accompanied by 
by Feparomia UrviUeana ; more rarely, Aatdia Bcmkaii is found in similar situa- 
tions. CheUa/rdhea Sieberi and Nothoohlmia diatam ore abundant uj)on exposed 
rocks, as are PeUcaa falccda and P, rotwndifolia in sheltered rooky places ; while 
Aaplmdm% fl(d>dli/oUwm in many localities lines every crevice with a drapery 
of the tenderest green. 

The undulating clay hills and gullies are mostly clothed with low-growing 
tea-tree and Pomaderru «ric]fdia^ varied by clumps of fastipate PtaoophyUtm 
aqtmrroavm, Cord^ine PwmUiOf Lycopodium dmiam^ and PhyUogloamm 
Drummondii are to be found in all suitable localities, and in wet places, 
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J)ro$eru hmakii L^opodiumUUera^e^ and Gleicitenm /tecisioph^lla &Te abundant ; 
tho lower parts of the gullies are usually swamps filled with raupo, and edged 
with a varied growth of sedges and other uliginal plants, amongst which 
Xioehfie aiistrcdis often occurs in abundance ; the slotTos arc often clothed with 
low scrub, chiefly composed of the commoner heathworts, CojyroBiiia luciday 
Cordylin^ BariknUy etc. 

Conspicuous in'the patches of bush still remaining are Tetrantliera caliccmsy 
Viiex lUtorcdlSy Metromhros rohuata, Neaodapkne Tmoa, N, Tarairty Leptoaper- 
mmn ericoideSy Myraitie aalicinay M. auatredisy Peraoonla TorOy Knightia excelaay 
MoBomrpua dmtatmy Hedycaria dmtaUiy Damruiara (tuatraluy with many other 
fine species, a(*coinpanied by the chiiif characteristic undergrowth of the 
northern forest, A/aeuoamia vvacrophyUay CajTroavia gm'uxlifolia^y etc , and many 
small ferns, Aatelia Solandriy Pittoapwtim corn\foliainy Deitdrohhi/ni CuTir 
mnglmmiiy Earina imicronatay and E, autumyialis are commonly epiphytic on 
the larger tiees, Tnieaipteria Forateri is epiphytic on the stems of Cyaihea 
•nicdvlUivisy O, dmlhaiay and Dlcksonia %q\varroaa. 

On the coast the pohutiikawa is still common, although all specimens 
sufficiently large for the pin'|K)ses of the ship-builder have long since been 
removed, except at the Pupuko Lake, whei'e some noble oxam])lea ar<^ yet to 
be seen. Aatelia JSankaii is abundant in sheltered places on the clifls, and, in 
some localities, the I'enga-renga {Arthropod mmcirrhatnmi)y makes a fine display. 
Cromtzia Ihimtay Paapalum diatichumy TrighcJdn triandrumy Ckenopodium 
ambiguum, and Saliconiia indica are common in Sfilt marshes and mud flats, 
whilst most of the ordinary littoral plants may be found in the varied habitats 
afforded by a coast line of fully sixty miles, making due allowance for the 
indentations and windings of the shore. 

The chief localities for plants of special interest are Waiatai'ua or Si John’s 
Lake, the lava field near Mount Wellington, etc., tlie head of the Manukau, 
the Onehunga Springs, the Bishop’s Creek, Coxo’s Creek, etc., on the Isthmus ; 
in the Takapima section, the North Head, Pupuko Lake, and the deep gullies 
near Stokes’ Point. 

A few species appear to reach their ultimate range of distribution in this 
small area ; — Fomaderria elBpHca attains its southern limit at the Whau and 
Lucas* Creeks; Acama Nom ZdandicPy Coryaantim Gfveeaema/tiiiy Aatelia 
Uoohmmft^ have not yet been observed south of the Tamaki ; nor has 
hgloamt/m Dr^tmmoncUi, 

Viola LyaUiiy PotmtUla anaeriMy Myoaotia Forsteriy and Carex inveraa 
apparently find here fheir northern limits, and are remarkably local. 

The effects of the changed conditions of plant life incidental to agricultural 
pxogress, are chiefly exliibited in two directions, — (1.) the restriction of species 
once plentiful in the district, to narrow habitats, iii some oases to a few indi- 
viduids only, and conversely in the increase of a limited number of species ; — 
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(2.) in the rapid diffusion of many introduced plants, followed under certain 
circumstances by a further displacement of indigenous forms. Conti’ary to 
popular belief, there is no evidence to show that the operations of the settler 
have entii*oly eradicated even a single species ; although many forms once 
common in the district have become extremely local, and exist under widely 
altered conditions. This conclusion is not invalidated by the absence of several 
species, — CohbaniJIius BiUardien, Spergidari^ marina, Plagianthm h^vXinus, 
Panax Edg^rhyi, Griadinia litf oralis, Loranthm tetrapetalm, Olsaria alldda, 
Celmisia lo7igifofia, OzoOiaynnus glomeratus, Bapoia cosiata, Yeronica macro- 
carpa, F. parvijlora, Aspidium coriaceurn; for although on various grounds 
they might reasonably be expected to occur in the district, they are, witli one 
or two exceptions, also absent from wide adjacent areas both to the north and 
south. This conclusion is further supported by the fact, that notwithstanding 
the sameness of the conditions undei which vegetation exists in this district, 
it yet affords a larger number of indigenous species than any similar area 
which has yet Wn examined.^ 

Although the Flora now under oonsidemtion is that of a very limited area, 
and has hod the conditions of plant-life greatly modified, it may fairly be 
taken as representative of the Flora of the colony, and pre-eminently 
of that of the Northern Island, excepting in both cases the alpine and 
sub-alpine sections. More than 200 of the plants now enumerated are 
common to the extreme north and the extreme south, 350 ai*e common to 
both islands, and rather less than 100 species are peculiar to the Norih Island, 
No species is absolutely circumscribed within its limits, although several of 
its members are extremely local. Comi>ared vrith the number of Phsenogams 
and Ferns coniprisod in the New Zealand Flora, its members are in the 
proportion of 1 to 2*8 ; separately, the Phsenogams as 1 to 2*7, the Fems and 
Fern allies 1 to 1 *7. The number of species known to occur in an indigenous 
condition in the Province of Auckland is upwards of 800, of which considerably 
more than half may bo collected in the immediate vicinity of its capital 

A compariion of the Floras of the chief centres of settlement in the colony 
would afford results at once interesting and instructive, but the materials for 
making a comparison of this kind have not yet been prepared. It is, however, 
highly probable that the Flora of the immediate vicinity of Wellington will 
prove even more typically representative of that of tlm entire colony, although 
less purely characteristic of the North Island. It may be expected to exhibit 
a somewhat larger number of Foras, with a smaller number of Piuenogams. 

* Compare Buchanan’s LUta of Plants fotmd in tha Province <f Marlborough, md in 
the Vicinity of Mount Egmmt ; liimUa/s Coniributiom to Hew Zealand Botany^ <*Tha 
Botany of tbe Great Barrier,” — Trans, H. Z, Jnst,, VoL i i Botany of the Thames 
Gold Field,” '*The Vegetation of the Neighbourhood of Christohnroh,” and ‘*A last of 
Plants found in the Nokhem Part of the Province of Auckland, Vol il. 




153 


On tho other hand, the Floras of Christchurch and Dunedin will probably 
prove of a more local type, less rich in tho number of Bi>eoies and especially 
deficient in the higher Acrogens. 

In the following catalogue, the numerals prefixed are intended to represent 
the relative abundance of each species. The series employed is 1, 2, 3, 4, 5, 
10, 15, 20. Tho first throe are rostiicte^l to local species, represented by a few 
individuals, as Spiranthea australia ; 4 and 5 are used for local sj)ecie8, 
represented by a larger number of individuals, as Corokia hvddleoidea. But it 
must bo l>omo in mind that the varying conditions of vegetable life incident 
to a populated district, aro constantly modifying the relative frequency of 
indigenous species. 


CATALOGUE OF PH^NOGAMS AND FERNS, &c., 

onSKEVBD ON THE AUCKLAND ISTHMUS AND NORTH SHORE. 


I.— DICOTYLEDONS. 


15, Clematis indivisa, Willd, 

6. „ footida, Umid. 

1. „ parvitiora, A. Cunn, 

15. Ranunculus pleboius, Br, 

15, „ hirtus, BtmkaaridSoL 

3. „ macropufl, Uook.f, 

10. „ rivu laris, 


„ K subfluitans. 

3. „ acaulis, Bmika dc Sol, 

5. „ parviflorus, A., var. 

australis 

10. Nasturtium palustre, DC, 

15. Caixlamine hirsuta, A. 

„ a, debilis 

„ b. corymbosa 

3. „ stylosa, DC, 

5. Lepidium oleraoeum, Forat, 

3. Viola Lyallii, Book, f, 

10. Melicytus ramiflonis, Forat, 

10. Pittosporum tenuifolium, Bcmka 
ami Sol, 

5 . „ orassifolium, Banka 

and Sol, 

10* „ eugonioide8,u^,(7'uwn. 

5. „ cormfolium,il,(7twiw. 

5* Btellaria paiwifiora, Banka da Sol, 
3. Elatine Americana, AmoU 
10. Hypericum japonicum, Thwnb^ 

10, Plagianthus divaricatus, Forat, 

10. Hoheria populnea, A, (7nnn. 

5 . Entelea arl^resoens, Br, 

15. Aristotelia raoemosa, Hook, f, 

15* lilfiecKsarpuB dentatui^ YM, 


10, Linum monogynum, Forat. 

10. „ marginale, A, Cunn, 

10. Geranium dissoctum, A., var. caro- 
linianutn 

„ a. pilosum 

„ b. patulum 

„ c. glabratum 

15, „ microphyllum, Hook,/, 

10. „ molle, A. 

15. Pelargonium australc, Witld,y var. 

clandostinum 
15. Oxolis oomiculata, A. 

b. stricta 

c. microphylla 

d. ciliifora 

10. Phebalium nudum, Hook, 

10. Melicopo tomata, Forat 
5, „ simplex, A. Curm, 

10. Dysoxylum spectabile, Hook, f, 

3. Pomaderris olliptico, Lab, 

20. „ phylioifolia, Ladd, 

15. Dodoiuea viscosa, Forat, 

15. Alectryon excelsum, Goartn, 

10. Cory nocarpus IsBvigatus, Forat, 

20. Ooriaria rusoifolia, A. 

15. CarmiohsBlia australis, Br, 

10. Sophora fcetmptera, AU, 

„ b. miopophylla 
15. Riibus australis, Forat, 

„ b. Bchmidelioidoa 

„ 0 . cissoides 

3. PotenUlla anserina, A. Cheeatmem 
20. Aooena SanguisoriMn, YaM, 
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10. Acasna Novoe Ktthy n, s. 

5. Qiiintiuia serrata, A. Cunn. 

10. Oarpodetus serratus, ForsU 

10. Weinmanniasilvicola, Banks iL^ Sol. 

1 0, Tillaea verticillai’ift, DC. 

1 5. Drosera binata, Lab. 

20. „ aurieulata, Backh. 

20. Haloragis alota, Jacq. 

15. „ totragyna, Za6., v. dif- 

fusa 

5. „ dejfn-essa, llookf. 

20. „ imcwmtlia, Br. 

5. Myriophyllum variacfolinm, Hook.f. 
3. „ robust 11 ni, llookf. 

15. Callitriche Muelleii, F. Bond. 

20. Iieptospemum scoiwiriuiii, Forat. 
10. „ eriooides, A. Rich. 

„ „ var. 

5. Eugenia Mairo, A. Cumi. 

10. Metrosideros florida, Sm. 

3. „ diffusa^ Sm. 

6. „ hy pericifolio, A . Gunn. 

5. „ robusta, A. Cunn. 

10. „ toinentosa, A. 

15. „ scandens, 

1 5. Myrtus bullata, Banks d: Sol. 

15. Fucliflia excoiiiicata, L.JU. 

15. Epilobiuin nummulari^lium, A. 

Cunn. 

„ b. nerteroides 


15. 


rotundifolium, Forst. 

5. 


glabellum, Forst. 

10 . 

» 

“ tetragonum,*’ Z. 

15. 

V 

junceum, Forst. 

15. 

tf 

pubens, A. Rich. 

5. 

ff 

Billardieiianum, Serin. 

15. 

>> 

pallidiflorum, Sol. 

15. 

Passiflora tetrandra, Banks <Sc Sol. 


5. Sicyos angulattifi, Sol. 

10. Mesembryantliemum australe, SoL 
5. Totragonia ex}>an8a, Murr. 

5. ilydrocotyle elongata, A. Cunn. 

3* „ Americana, Z. 

15. „ Asiatica, Z. 

3. „ pterocai'pa, F. Muell. 

3. „ • Novee Zelandias, DC. 

10. „ moBchata, Forst. 

„ var, 

5. Crantzia lineata, Nvit. 

15. Apium australe, Thowvrs 
15. „ filiforme, Hook. 

3. „ loptophyllum, F. Mmller. 

10. Daucus braohiatus, S^M. 

10 . Fanax cnuMifoUum, 

15. Lefiaonuy DC. 


15. Panax arboifiun, Forst. 

15. Schelflei'a digit ata, 

10. Griselinia lueida, Forst. 

5. Uorokia buddleoidos, A. Cunn. 

6. „ cotoneaster, Raoul. 

6. Loi'anthus mictunthus, llookf. 

2. Vise urn salicomioides, A Cunn. 
10. Alsouoamia maci*ophylla, A. Cwnfu 

3. „ quercifolia. A. Curm. 

3. „ linariifolia, A. Cunn. 


15. Coj 

rosma 

lueida, Forst. 

15. 


grandifolia, Hookf 

3. 

If 

Baueriana, EnM. 

15. 

ff 

robusta, Raoul. 

5. 

ff 

Cunningbamii, Hook, f 

5. 

ff 

si)atbulata, A. Cunn. 

10. 

ff 

tonuioaulis, Hookf. 

5. 

ff 

** crassifolia,” Col. 

3. 

ff 

divaricata, A. Ctmtu 

5. 

ff 

aoerosa, A. Cumi. 


5. Nortera diohondiiefolia, Hook. f. 

3. ,, Cunninghamii, llook f. 

Galium tenuicaule, A. Curm. 

T. F. Cheeseman, 
10. „ umbrosuin, Forst. 

15. Olearia furfuracea, llookf 
15. „ Cunninghamii, Hook f 

10. „ Solandri, Hook. f. 

5. Vittadinia australis, A. Rich. 

15. liagenopbom Forsteri, DO. 

5, „ l>etiolata, Hookf. 

1 5. Bidens pilosa, Z. 

20. Cotula coronopifolia, Z. 

20. „ australis, Hookf 

5. „ minor, Hookf 

15. „ minuta, Forst. 

10. Oassinia leptopbylla, A. Cunn. 

5. Gnapbalium keiiense, A. Cunn. 
10, „ luteo-album, Z. 

20. „ involucratiun, lorsi^ 

20. „ coUinum, Lab. 

10. Ereebtites argiiia, DC. 

10. „ Bcal:>erula., Hookf 

10. „ quadridentata, DC. 

15. Senerio lautiis, Forst, 

3. „ ttlastifolius, Hookf 

15. Btachyglottis repanda, Forst 
5. Picria hieraoioidea, Z. 

15. Bondiua oleraceua, Z. 

15. Wahlenbergia gtaoilis, A. DC. 

15. Lobelia anoeps, Ih/wmb. 

10. Selliera radicana, Cm. 

15. Gaultheria aniipoda, Forst 
15. Cyatbodea aoeroaa, Br. 

15. Leuco|K)goti &fioieiilatuBf A. Bwh. 
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15. Leucopogon Frazori, A, Gunn, 

10. Epacrrn pauciflora, A, Utah. 

5. l>rttchaphyllum latifolitun,J[.6\(?m 
10. „ squarrosum, Hook./ 

5. „ urvilleamim,il./?wA 

6. Myrsiiio Balicma, Hew. 

15. „ Urvillei, A. DC. 

15. Samolus repena, Fers. 

3. Olea Camunghamii, I/ook. f. 

3. „ lauceolata, Hook.f. 

1 5 . Par sou si a all )iflora, Raoul 

1.5, Geniostomaligustrifoliuui, 

1. Myosotin Forstori, Rmru. d: Rch. 
20. Convolvulus sopium, L, 

15. „ 'I'ugurioruin, Farst. 

5. „ SoUanolla, L. 

15. Dichondra ropena, Forst. 

15. Solanum aviovilare, Firrst. 

15. „ nigrum, L. 

3. Miinulus CJolensoi, Kirk^ n. b. 

3. Gratiola sexdt ii' ata, A . Cunn. 

10. CloBSosiignia alaiinoiden, Benih. 

5. Limosella a(]uatioa, X., var. tonui- 
folia 

20. Veronica wdicifolia, Forai. 

5, „ olongatn, Benth. 

10. llliai)dofhamuus Solaadii,,d.(7w/i?/. 

1.5. Vit<‘x litfconilis, A. Gunn.. 

10. Aviooiiiiia o/licinalis, L. 

15. Myoporutti lint urn, Ftmt. 

(J. Chenopodium Iriandrum, Forai. 

10. „ glaucum, X., var. 

ainbiguum. 

5. „ carinatuiu, Br, 


5. Bufioda inaritima, Dumort 
15. Salicornia indioa, WilJd. 

15. ScleranthuH biflorus, llook.f. 

20. J^olygonum minus, var. 

decipiens 

20. „ aviculare, X. 

15. Muhlenbeckia adprefssti, Zad. 

15. „ complexa, 

15. Rumox flexuosvm, Forst. 

10. Tetrantbera calicaris, llook.f. 

10. Nesodaphne Tarairi, Hook.f. 

10. „ Tuwa, Mookf. 

15. Hedycarya denfcata, Forst. 

1 0. Knigbtia oxcolsa, Br. 

5. Poi’soonia Toro, A. Cunn. 

5. Pimclia loiigifolia, Banks d Sol. 

5. „ virgata, Vahl. 

15. „ pixTStrata, VaU. 

var. aub-crecta 

3. Santalum CiinuinghaTidi, Hookf. 
10. Euphorbia glauca, Forst. 

5. Kpicarjmriia mioroi>hyll\is, Raouf. 
15. Parieiaria dobilis, Forst. 

10. Elatost^mma rugosum, A. Onntu 
10. Poporomia Urvilleana, A. Rick 
15. Piper excelsum, Forst. 

10. Daunnnra nusiralis, Lamb. 

10. Po(locMr])ua forruginoa, Don. 

10, „ Totara. .d. CWw. 

.5. ,, Hpicata, Br. 

10. ,, dacrydioidoH, A. Rich 

10. r)acry<]ium cuprossinum, Soland. 
5. Pbyllocladus tricbomanoidea, Don, 


II. -^MONOCOTYLEDONS. 


10. Eariua nuicronata, Lindl. 

10. „ nutunmalis, Hook 

1 0. Dendrobi u rn Cnuningha m ii, Lindl. 
10. Bollropbyllum irygmaourn, Lindl. 

5. Sarcocbdus ad versus, Hook/. 

1. Gastrodia Ouiiiiiughamii, llook.f. 
15. AciantUiis Siiiclairii, Hookf 

6. Cyrtostylis oblonga, Hook. f. 

5, Coiysanthos tiiloba, Hook f 
5. „ oblonga, Hook f. 

3. „ macrantba, Hookf 

3. „ ObooBonmnii, Hook f 

15. Mici-otis j)omfolia, Sprang. 

10. Oaladonia minor, Hookf 
10. Pterostylis Banksii, Brown 
If b. australis 

5. „ gmminea, Hook f 

10. „ truUifolia, Hook f 


5. Pterostylis pubcriila^ Hookf. 

1. Cbiloglottis coiTiubi*, Hookf. 

15. Thelymitra loiigifolia, Forst. 

3. „ pulcbella, Hookf 

1 . Bpir.mtbcs australis, lAmlLf 

T. F. Cheesenmn 
15. Ortboceros Sobmdri, Lindl. 

5. Prjxsopbyllum pumilum, Hookf. 
5. Libertia ixioidos, Sprang. 

3. „ grandiflora, Sumt. 

5. Fi'cyciuotia Banksii, A. Cwm. 

„ var. pieta 
20. Ty[>ha latifolia, X. 

15. Sparganhim simplex, Hud. 

5. Lemnor minor, X, 

10. Triglocbin triandnim, Mich. 
Potamogeton “ natans ** 

Eostera marina, X. 
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15. Rhipogonum scandens, F<mt 
10. Cordylino auBtraliH, Hoohf. 

10. „ Bauksii, HooLf, 

5. „ Pumilio, Hook,/, 

„ var, 

10. Bianella intermedia, Endl 

6. Astelia Cunninghamii, lIooL f. 

„ Hookeriana, Kirky n. s. 

5. „ ** gi’andis ” 

15. „ Solandri, A. Cunn. 

5. „ n. s. 

15. „ Banksii, A. Cumt, 

10. Arthro[x>dium cirrliatum, Br. 

15. Phormium tenax, Forst 
5. „ Coleiisoi, lAooh f, 

5. Areca sapida, L, 

5. Jtmcus australis, Hoo^.y! 

10. „ maritirnus, Lam. 

10. „ communis, E, Meyer 

„ var. hexandra 
15. „ planifoliua, Br. 

20. „ biifonius, Z. 

10. „ IloloschcenuB, Br. 

5. Luisula canipostris, BC. 

15. I-jeptocarpus simplex, A. Rich, 

3. Caloroplius elongatus, Z«6., 

T. F, (yJmseman 
20. Cyperus ustulatus, A, Hick, 

15. „ tenellus, L, fit, 

15. Sohoonu 8 axillaris, Hook./, 

15. „ tenax, Wooh.f. 

15. „ Tondo, Banks a7id Sol, 

6, „ tenuis, Firk^ n. a. 

10. Scirpus maritiraTia, Z. 

10. „ lacustris, Z. 

5. Eleocliaris sphacelata, Br, 

15. „ acuta, Zn, var. 

platylopis 

„ „ var. orabigua 

15. „ graoillima, HooX;. yi 

20. Isolepis nodosa, Br, 

15. „ prolifer, Br, 

15. „ riparia, Br, 

3. Desmoscbtenus spiralis, Hook, f, 
15. Cladium glomeratum, Br, 

20. „ teretifolium, Br, 

5, „ articulatum, Br, 

10. „ Omxnii, Hook,/, 

15. „ junceum, Br. 

10. „ Sinclairii, Hook,/, 

10. GhUmia sotifolia, Hook,/ 

3, „ jwiuciflora, Firk, n. s. 

20. „ lacera, Steud, 


16. Gabnia arenaria, Hook,/, 

16. Lejudosporma totragona, Loh, 
10. „ concavo, Br, 

15. Uuoinia austmlis, Pern, 


10. 


Banksii, Boott., var. 

3. 

Carex inversa, Br. 

15. 

fy 

virgata, Sol, 


» 

b. secta. 

3. 


Bubdolo, Boott, 

10. 

>y 

tornario, Forst 

10. 

yy 

testacea, Solmal 

15. 

yy 

liicida, Boott 

5. 

yy 

mimila, Tfmnh, 

15, 

yy 

Forateri, Wahl, 

15. 

yy 

brovioulmis, Br. 

10. 

)> 

Keesiana, Endl, 

10. 

yy 

dissitii, Sol. 

10. 

yy 

Lambertiana, Boott. 

5. 

yy 

vacillans, Soland 


20. Microlflena stijioidos, Br, 

10. „ avonacca, Hook./, 

5. Hieroebloe imlolens, Br, 

3, Spinifex birsutns, Lad, 

10. Paspalum scrobicu latum, Z. 

10. „ disiicbum, Burm, 

10. Panicum imbecillo, 

15. Isiicbuo australis, Br. 

5. Zoysia pungens, Willd. 

10. Ecbinoj)t>gon o vat us, Pal. 

10. Dicbelachne stipoides, Hook,/ 

16. „ criiuta. Hook./ 

3. „ scitirea, Hook./, 

10. Sporobolus elongatus, Br, 

20. Agrostia semula, Br. 

15. „ Billardiori, Br, 

20. „ quadriseta, Br, 

20. Anindo oonspicua, Forst, 

20. Dantbonia somi-anuulans, Br, 
„ vai*. pilosa 

„ var. setifolia 

„ var. tenuis 

5. Trisotum antanyticum, Trin, 


4, Glyceria strioto, Hoo/k Z 

5. Poa imbocilla, Forst, 


20 . 


ancepa, Forst. 


var. foliosa 


3. 


var. densiflora 
australis, Br., vera. 
var. Iwvis 


3, Fesiuca littoralis, Br, 

5. Bromus arenarius, Lab, 

5. Tiiticiimmultiflorui!ii,Zan£s<i&>Sb^. 
5. „ scabrum, Br. 



187 


III. — CE YPTOG AMIA. 


10. 

Gleichenia circinata, Swartz 

10. 

Loinaiia lancoolata, Sprmg. 


„ b. heci8to[)byUa 

10. 

„ discolor, WUld. 

3. 

„ Cunniugharnii, Hew. 

10. 

„ Frazeri, A. Cunn. 

10. 

Cyathea dealbata, Swartz 


Doodia connexa, Kunze 

10. 

„ niedullariH, Svmrtz 

15. 

„ incxlio, Br. 

15. 

Dicksonia scpiMiTosa, Suoartz 

5. 

AHi)lenium obtusatum, Foret. 

10. 

Hymonopliylhiin Tunbridgenso, 
Sm. 


b. obliqnum 

c. gracile 

5. 

„ muUifidum, 

15. 

„ liicidum, Foret. 


Swartz 

10. 

„ fb^bellifolium, Ca/o, 

5. 

„ ranirn, lir. 

10. 

„ falcatum, Lam. 

5. 

„ dilatatnm, 

5. 

„ ITookerianum, Col. 


Swartz 

20. 

„ bulbiferuu), Foret. 

5. 

„ Javaiiicum, 


b. laxiim 


Spreng, 

15. 

„ flaccidum, Foret. 

10. 

„ Bang! liiioleii turn, 


var. b. 


Swartz 

15. 

ARpidium Richardi, Hook. 

10. 

„ deiuissum, 


var. inarinum 


Swartz 

3. 

Nepbrodium Tholypteris, Deev.^ 

5. 

„ Bctibnim, 


var. squamtilosviui 


A. Rich, 

5. 

„ velutmuni, Hook. 

5. 

„ flabeUatum, Lab, 

10. 

„ decompositum, Br. 

10. 

Trichomanes renifonno, Foret. 


var. pubesoens 

10. 

„ eloiigatum, A. Cunn. 

10. 

„ luRj^idum, Hook. 

10. 

„ hurnilo, Foret. 

10. 

PolyixKlium atistrale, Mett. 

3. 

Loxsoma Ounuingharijii, Br. 

5. 

„ Gi’ammiiidis, Br. 

15, 

Lindflfida liutjaris, Swartz 

10. 

„ tenellura, Foret. 

„ rugidosum, Lab. 

2. 

„ tricbomanoidos, DryaruL 

10. 

10. 

„ Lossoni, Bory. 

15. 

„ pennigcrum, Foret. 

10. 

Adiantum hispiclulum, Swartz. 

15. 

„ rui>estre, Br. 

6. 

,, afSno, WUld. 

15. 

„ Cimninghamii, Hook. 

10. 

„ fiethiopicum, JAutu 

16. 

„ p«stulatum, Foret. 

15. 

Cannmghamii, Hook. 

15. 

„ Billardieri, Br. 

10. 

„ fulvum, Raoul. 

4. 

Gymnogramine leptopbylla, Deev. 

10. 

Hypolepia temiifolia, Bernh. 

10. 

Northochloena distans, Br. 

1. 

„ distans, HooA:. 

15. 

Leptopteris by menoj^hylloides, Pre. 

10. 

Cheilanthes Sioberi, Kuuze 

15. 

Lygodiiim articulatum, A. Rich. 

5. 

Pellsea falcata, Br. 

5. 

SchizfiDa diohotoma, Swartz. 

m. 

„ rotundifolia, Foret. 

10. 

„ bifida, Swartz. 

20. 

Pteritt aquiliua, A., var. esculenta 

5. 

„ fistulosa, Lab. 

15. 

„ tremula, Br. 

5. 

OphiogloRsiim viilgatum, L. 

15. 

ff scaberula, A. Rich. 

10. 

Phylloglossum Dnimmondii, 

6. 

incurs Thumb. 


Kumze 

5. 

macilenta, A. Rich, 

„ Endlioheriana, Agamdh 

10. 

Lycopodium Billardieri, Spreng. 

5. 

15. 

„ densuin, Lab. 

10. 

Lomam A. Ctma. 

15. 

„ laterale, Br. 

20, 

„ prooera, Sprmg. 

10. 

„ oemuum, L. 


„ var. b. 

16. 

„ volubile, Foret. 


„ var. a 

10. 

Tmesiptoris Forsteri, EndU. 


„ fluviatilia, Spreng. 

, „ niembranaoea, Cd. 

1. 

pBilotum triquetnim, Swartz^ 

Capt. F. W. UvJtUm 


„ vuloauica, Blutne. 

5. 

Azolla nibra, Br. 



naturalized plants. 

It hm been almwly stated that one of the oliief <iircctioJis in which the 
indigenous flora has lieen aifocted by tho operations of tho settler, is in the 
displaoemont of many of its species by naturalised exotics. The extent to 
which these plants have become estHblishod is dettviled in an “ Account of 
the Naturalized Plants of New Zealand,” published in the Transactions of the 
New Zealand 18G9, which renders it needless to recapitulate the 

particulars here. A few goncrnl remarks on their diffusion in this district 
will serve as a fitting inti*oduction to the following catalogue. 

Many introduced grasses, trefoils, anti modicks have formed patches of 
natintil posture, of considerable value, both on the scoria and clay ; these aro 
often improved by a mixture of native grasses, osj)ecially Microln^t stipoides 
and Danthania stmUmnularis^ and, if the opeti lands were not so frequently 
burnt, this self-sown posture would soon become geneml, and that on lands 
which can only be laid down in artificial jiasturo at a heavy oxj)onse. On 
waste places, and by rood sides, an unsightly appearance is produceil by the 
docks, camomile, mallows, and flea-bane, which evorywhert* take possession of 
disturbed soil. Of these, however, the flea-bane is commonly eaten by cattle 
when young. 

A few plants have become pests on the light scoria soil ; the sheep's sorrel 
and the white clover 01*0 almost ineradicable in gardens ; Phptolacea octandra 
makes its appearance wherever soil is disturbed on the volcanic hills, or by the 
road sides in their vicinity, and forms largo suflVuticose bushes, whose spikes 
of black fruit pro<luce a striking effect ; Atmimithus oleraceus is usually 
associated with it, and less frequently tho piu’slano, which ei\joys a wider 
range of soil. The large moth -mullein real’s its tall shafts on tho North Hoad 
of the Waitomata and on Mount Eden, a marked contrast to the vegetation 
about it. It must have been an early introduction, as Hochstetter 8i>eaks of 
its ooouiTenco in tho former locality in 1858. (Emthera s^ricta ap{>oai's to be 
confined to the volcanic hills, whore it is usually plentiful. 

In ordinary cultivated land, the milk-weed, Euphorbia Peplus^ and several^^ 
small speedwells are extremely troublesome, together with a few grasses, 
especially Diyita/ria saiupmrwlis^ Ds humi/usa, and the canai’y-grass. 

In every plasliy place and moist gully on the Isthmus, LytJmjm hyssopfolium 
is in abundance, affording a remarkable contrast to the paucity of this plant in 
its European habitats. 

Black-berries, sweet-briars, and roses Bornctimea form large thickets, 
covered with the rampant Eemcio scaiidefis, from tho Cape of Good Hope, or 
more rarely with the tropical Doliohos lignosus. 

The dwarf centaury is abundant on open lands and in paddocks, forming a 
welcome addition to our native plants ; Aira caryophyllea and Prunella mdgaru 
are frequently ivasooiatod with it. 
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Lastly, while many si^ecios, as the watei^-cress, cut’s ^ar, furze, and the 
various docks, are perfectly irrepressible, others, as Fredia olitoria, Lepi- 
dimn 6cUivtwij AWiemilla arvmms, etc., are content with little more than 
maintaining an unobtrusive existence. 


Ranunculus ocris. 

„ rejiena. 
Fumaria officinalis. 
Nasturtium amphibium. 
Barbaiva pi'wcox, 7M 
Hisymbniau officinale. 
Senebieni coronopiis, Poer, 
,, pinuatitida, PC. 
Oapsella bursa-pastoris. 
Lepidium rudorale. 

„ sativum. 
Cochloam armoracea. 
Sinapis nigra. 

„ arvensis. 

Brassica rtipa. 

„ napus. 

„ olcracea. 

„ campostris. 
Raphanus sativus. 
Polygala myrtifolia. 

Vitis vinifera. 

Silone iuflata, Sm. 

„ quiuquovulnora. 
Saponaria voccaria. 
Lychnis githago, Lam. 

„ flos-cuculi, 
Stollaria media, With. 
Ceiustiuin vulgatum. 

„ viscosum. 
Polycarpou tetraphyllum. 
Spergula arvensis, 
Portulaca oleraoea. 
Hyj)ericum humifusum. 
Malva sylvestris. 

„ rotundifoHa. 
Modiola multidda, Metiek 
lavatera arboreo. 

Linum usitatissimum. 
Geranium dissectum. 
Pelargonium querdfolium. 
Erodium cioutarium. 
Podaljrria serioea, W. 

XJlex europeeua. 

LiOtufi ooniioulatua. 

„ major. 

Trifolium pratensa 
„ mediunou 
glomeratum. 

„ repens. 


Trifolitira prociimbens. 

„ minus. 

Mclilotus officinaHs, WU^d. 

„ ai’vensis, WiUd. 
Medicago lupulina. 

„ maculata. 

„ denticulata, WiUd, 
Psorulea pinnata, WiUd. 
Indigofera viscosa, ham. 

Robbiia pseudacacia, WUld, 

Vicia sativa. 

„ hirsuta. 

„ tetriisj)orma, Mimch. 
I^thyrus odoratus, WiUd. 
Dolichos lignosus. 

Acacia lophantha, WiRd. 

„ decurrens, var.deab 

bata 

Amygdalus Persica. 

PrimUvS ccruHus, 

Spira?a salicifcdia, WUhh 
Rubus discolor, W. and N. 

„ rudis, WrUie. 

„ Idsous. 

Frogjiria vesca. 

Alohemilla arvensis. 

Rosa micrantha, Sm. 

„ rubiginosa. 

„ canina, 

„ indica. 

„ multiflora, TJmmh. 

Lythrum hyssopifoliiun. 

„ Greefleri, Cast. 
CEnothem striota. 

Cucnirbita citruUus. 

„ sp. 

Apium gi*aviolon8. 

Fetroselinum sativum, 

Pimpinella saxifraga. 

Foemculum vulgare. 

Daucus carota. 

Pastinaca sativa* 

Torilis nodosa, Oa/tt. 

Scaudix peoten-veneris. 

SambucuB nigra. 

Gralium aparine. 

Sherardia arvensis. 

Fedia olitoria. 

Erigeron cana^hnsia. 
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Beilis perennis. 

Anthornis arvensia 
„ nobilis, 

Achillea millefolium. 

Matiicaria iuodom. 

„ chamomilla. 

Chrysanthemum loucanthoraum. 

„ segetum. 

Seuocio vulgaria 
,, scaiulens. 

Ostoospormuni monilifeinim, W{lld» 
Cryptofltemma calondulaooa, Jir. 
Centauroa nigra. 

„ Bolstitialis. 

„ calcitrapa. 

Carduus lanccolatiis, Qc&rtfru 
Silybum Marianum. 
liUpsana oommunis. 

Oichotium Inly bus. 

Hypoohaerife glabra. 

yy radloata. 

Thrincia hirta, Roih, 

Apargia autumnaljs, WiUd* 
Tragopagon minor, Yrm, 

„ porrifoliua 

Helminthia ectrioides, Oixrt 
SonchuB oleraceus. 

„ orvensis. 

Taraicacum dons-leonis, Detf, 
Crepis vii'cus. 

Xanthium spinosum. 

Auagallis arvensis. 

„ var. c»rulea 
Vinca major. 

Erythrea oontaurium, Ptrs, 
Lithospermum arvense, 

Aselepias nivea. 

Solauum nigmm. 

„ tuberosum. 

„ virginianum. 

„ indioum. 

Phyasdia AlkekengL 
„ j>eruvianum. 

Capsicum annutim. 

Lyoopersicum esculentum, MiU* 
Datura stramonium. 

Niootiana tabacum. 

Lycium barbanim. 

Verbascum thapsus. 

,, glabrum. 

y, blattaria. 

Veronica arvensis. 
f) serpyllifblia. 

„ agres% 

y, Busibamniiy Tm. 


Digitalis pui'purea. 

Linaria elatiue, Mill, 

Verbena officinalis. 

„ bonarienais, WUhl. 
Orolmnohe Piorides, F. ScJiultZy var. 
Mentha j)ipoi*ita, Snu 
„ viridis. 

„ dcntfita. 

Stachys arvensis. 

Marrubium vulgaro. 

Prunella vulgam 
Phytolacca octandra, 

Plantago major. 

„ media, 

„ lanceolata. 

Fiigopyrum esculentum, McmcJu 
llumex conglomeratus, M%jm\ 

„ viridis, ^ihih, 

„ obtusifolius. 

„ criflpus. 

„ acetosa. 

„ acetosclla, 

ChenoiK)dium album. 

„ viride. 

„ murale. 

Amarantlius oleraceus. 
yy Blitum. 

y, oaudatus. 

Euphorbia Peplus. 

Ricinus Palma ChristL 
Urtica urens. 

„ dioica. 

Ficus Carioa. 

Canna ludioa, iZoss. 

Iris Germanioa. 

Antholyza sethiopioa, iTer. 
Watsonia, sp. 

Agave amerioana. 

Allium vineale. 

Asphodelus fistulosus. 

Asparagus officinalis. 

Aloi>ocnniB pratensis. 

,y agrestis. 

Phleum pratensa 
Phalaris canariensis. 
Arrhenatherum avenaceuniy 
Holcus lanatus. 
y, mollis. 

Echinochloa orusgalli. Beam. 
Bectaria virdis, Beam. 

,y italicSy Beam, 

Agmtis vul|(ariSy With, 
yy canma. 

Oynodon daotylon. 

Digitaria sanffatnidiny Soap, 
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Digitaria faumifusa, Pera. 
Antboxantbum odoratum. 
Aira oaryopbyllea. 

Avena sativa. 

Poa annua. 

,, pratensiB. 

„ var. sub-csBrulea 
„ trivialia. 

Eragrostis Brownii, Kunih. 
Briza minor. • 

yy maxima. 

Daotylis glomeratiis. 
Cynosurus cristatus. 

Festuca elatior. 

„ pratenais. 

„ Bciuroides, Roth, 
Bromus erectus, lied. 


Bromus sterilia. 

niodritensia. 

tectoruni. 

commutatua. Schrwd, 
mollk) Pa/rl, 
racemostis, PimtI. 
arvensia, Godron, 
patulus, Pa/rL 

Ceratocbloa unioloides, Becnw, 
Lolium perenne. 

„ italicum, Braun, 

„ temulentum. 

„ var. arvenso 

Triiioiim sativum. 

Hordeum sativum. 

„ murinum. 

Lepturus incurvatus, Trin, 


Now. —Where no authority U quoted in the above List of Naturalised Plants, the names ore those 

given by Unmeua. 


Abt. XXVII. — An Account of an Undeecrihed Pittosporum and Lorantbua, 
in the Herbarium of the Colonial Mumi/ruy WdUngton, By T. Kirk. 

[jSead before Hie WtUmgUni Philosopliical Society y Au^ttst 20, 1870.] 

In the course of an examination of tbe copious Herbarium of the Colonial 
Museum, several undescribed plants have come under my notice, two of which, 
at the request of my valued friend. Dr. Hector, I now attempt to describe. 

Pittoeporum Ralphiiy Kirk, n.s. 

A laxly-branched shrub, 8 to 12 feet in cultivation, with dark brown bark, 
young branches tomentosa Leaves alternate, coriaceous, tomentose beneath, 
especially when young, slightly narrowed and irregular at the base, obtuse or 
slightly acuminate, 2^-3’^ long, on rather long slender petioles. Flowers in 
terminal 3-8-flowered umbels, peduncles tomentose, decurved in fruit ; 

sepals linear, obtuse tomentose ; petals narrow recurved ; capsules rounded, 
S^lobed and valved, never downy. 

Hab.'-*Patea District,* Hr, Ralph, Allied to P, craes^oliumy Banks and 
SoL, and to P, umbeUatumy Banks and Sol., in its slender spreading branches, 
oblong leaves, and rounded oapsulos ; from P, crassifolium it differs in addition, 
in the larger leaves, which are much less coriaceous and tomentose, never 
narrowed into the petiole, in the truly umbellate indorescence, short peduncles, 
small smooth capsules and seeds ; from P, unbeUatum, in the tomentose leaves 

* Binoe the above was written, Mr. W. J. ]^almer, of Aucklaad, informs me that he 
hfui seen this plant on the Great Barrier Island. 


Y 
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and young shoots, small umbels, short peduncles, 6-valvod capsules and large 
seeds. In habit and foliage it approaches P. Huitonianum^ but that species 
has erect, axillary » pyriform capsules. 

The preceding description is drawn partly from specimens in the Colonial 
Museum, and partly from recent cultivated specimens from gardens in Wel- 
lington. I am informed tliat it was brought from the neighbourhood of Patoa 
by Dr. KaJph, whoso name I have much pleasui*e in connecting with it. 

It seems probable that this species is confused with P, craBmfoUwm in the 
IJmvd hooky but it is more closely allied to I\ mulxillMum. P. rraa^i/oliuvi is 
distinguished from all other New Zealand species by its large, usually solitary 
decurvod fniit, and leaves gradually narrowed into the petioles. 

Loranthm J^iciissatusy Kirk. n. s. 

In the Account of the Botany of the Thames Gold Field,*’ published in 
the Tramactiom of the New Zealmid Tmtitutey Vol. ii., p. 91, J have men- 
tioned a Lormithus found without flower or fruit, and parasitic on Quiidinia 
serraidy as likely to prove a new B])ecies. A careful examination of specimens 
of the same plant in the Herbarium, tends to conflrm that opinion. 

An erect, much branched, rigid shnib, young branches flattened, red; 
loaves erect, decussate, close set, ovate or elliptic, long, rarely deltoid ; 
miidrib not prominent, nerveless, fleshy, yellow, l>ecoming I'ed when dry ; 
flowers axillary in o^iposite 2~4-flowei‘ed racemes, erect, shodJy i)odicellod, 
calyx with 4 minute teeth ; corolla terete ; petals linear, fi^ee, recurved at the 
tips ; anthers linear. 

Hab. — Cape Colville Peninsula, T, K, (on Quintinia $mroia) ; Nelson, 
n. If* Travers (on Fagics), 

Distinguished from other New Zealand species by its remarkable habit, 
small size and yellow foliage ; most closely allie<l to Z. teirapetaluSy Forst., 
from wliich it is separated by its racomed flowers. The parasite is often 
adhw^nt to the supporting plant, by shoots of 3 or 4 feet in length. 

I would take this opportunity of expressing my regret that greater atten- 
tion cannot be paid to the Herbarium, on account of the limited resources at 
the command of the Director of the Museum. This collection of plants is 
unequalled in the colony for the extensive suites of spacimens of rare and local 
plants, and it is to be deeply regretted that so rich a mass of material is not 
made fully available for the use of the student. The want of sufficient s{^oe 
for its due arrangement, and the impossibility under existing arrangements of 
ofipording the requisite time for its mipervision, are serious drawbacks to its 
efficiency, alike to the soientifle student and the settler seeking for general 
information. It is highly desirable that the requisite means should be supplied 
to place it on a proper footing, and to increase its value by the addition of 
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«eparato typical collectionB of drug^yielding plants, grasses and other agricuh 
tuml plants, and others useful in the arts and manufactures, wliich, in addition 
to their phytological intorost, would prove of the greatest value to the com- 
munity as means of education and information. 


Aut. XXVIIL — Notes on Certain New Zealmul Plants not induded in tJw 
Handbook of the New Zealand FloraP By T. Kikk. 

[Read before the Auckland Institute, September 12, 1870.] 

The object of this pajwr is simply to attract the attention of New ^^^eahuid 
botanists to tlie plants described therein, as most of them may be expected to 
occur in other parts of the colony, and it is desirable that their distribution 
should be clearly ascertained. 

IJymenanthera latifolia^ Endl., 
var. Ta^nanica. 

A dwarf bush or straggling shrub, 5 to 25 feet high. Leaves usually close 
set, obovate, narrowed into rather stout petioles, 2-3 inches long, distantly 
orenate, or serrate, finely reticulate on both suifaces ; flowers in axillary 
fascicles, pedunohjs long, with two minute opposite bmets about the 

middle, erect or decurved ; calyx lobes obtuse, petiils more than twice as long 
as the sepals, the obtuse tips spreading, connective of the anther, with a 
fringed terminal membrane, involute on the edge, the doi'sal scale linear, acute 
as long as the cells ; fruit nmitly globose, tipped with the remains of the style, 
purplish. 

Var. Chalharnioa appears to differ from our plant only in the leaves lacing 
much narrowed at the base and more deeply serrated, and in the larger fruit. 

In littoral situations. Tapotopoto Bay, T. K,y Mount Camel, Mt» Buckam/nj 
, Taranga Island, T. iT., Great Barrier Island, Flat Island, and Little Barrier 
Island, T. K. 

This plant is abundant on the Little Barrier, where it attains the height of 
25 feet, as an irregularly branched shrub. Mr. Buchanan showed me speci- 
mens of a small-loaved spinous form of this genus, collected in Wellington 
Harbour, which is probably referable to H, orassi/oHa^ 

Hihisem diversfolttis, Jaoq. 

H. Beckleri, JF. MuelL H. Taylori, Buchanan, 

A stout much-branched herb, 8-5 feet l^h, bnmehes woody at the base ; 
branches, petioles, and rarely the principal ribs of the leaf clothed with small 
prickles mixed with setie. Leaves alternate, on stout peticles, petiole 
Sr-8'^ long, lamina T-A" coi^date, or rounded corda(e, obscurely 3-5-lobed, 
doubly serrate, bu^id. Flowera in terminal elongated racemes, solitary or in 
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pivirs, sessile or shortly pedioelled, bracts of the lower flowers large leafyi of 
the tipper small, narrow linear, often deciduous, calyx coriaceous, lobes about 
8 marginate, narrow, ooroDa across, pale bright straw colour, with a 

dark maroon eye, capsule conical, valves rugose, when young, densely hispid, 
calyx lobes and bracts covered with harsh rigid hairs, which cause much 
irritation to the skin when the plant is handled. 

Spirits’ Bay and the adjacent district, T, K, Between the Bay of Islands 
and Mongonui, Colemo, 

Also, in New South Wales, Queensland, Norfolk Island, and other islands 
in the South Pacific, South Africa, Mauritius, and Madagascar. 

Mr. Colenso appears to liave been its original discoverer in Now Zealand. 

The branches yield a coaino fibre. 

Linum mmgmale^ A. Gunn. 

A perennial herb, with numerous erect or difiiise slender wiry stems, 
springing from a woody root stock. Stems 1-3' high, the upper part 
irregularly branched. leaves " long, linear-lanceolate, acute or obtuse, 
the lower ones falling before the cajisules are matured. Flowers on long 
slender pedicels, jmle blue. Sepals ovate-lanceolate, acute, with mombmnous 
margins. Petals nearly twice the length of the sepals. Styles united, their 
tips free, recurved. Capsule globose, dividoil into 10 1 -seeded cocci.” 

From the North Cape to Upper Waikato, New Plymouth, Wellington, T.K. 

Mr. Buchanan informs mo that a blue-flowered flax, found by Dr. Haast 
in the Canterbury Aljm, is probably referable to this species. 

Easily distinguished from A. monoyyrmm^ Forst., by its slender stems and 
shallow blue flowers. 

It is probably common in suitable localities throughout the colony. 

Common in Australia and Tasmania ; closely allied to Z. tmgmiifoliumy 
D.O., from which it differs in the united styles. 

Apium leptophyUvm, F, Mueller. 

Helosciadium leptophyUum, 

Stems slender, erect or diffuse, 3 inches to 1 foot in height, glabrous, &intly 
grooved. Leaves tri-pinnate, leaflets numerous, linear flat or almost Aliform, 
lower leaves petiolate, petioles winged, sheathing, upper leaves sessile or 
nearly so. Umbels numerous, springing from the nodes, small, sessile, rays 
2 or 3, partial umbels many flowered, flowers minute, pedicellate, involucral 
bracts 0, style short. Fruit small, ovate, with turgid ribs. 

Kororaroka, and other places at the Bay of Islands, T, K.y Kswau Island, 
T. JT. ^aid to occur at Whangarei, but on insufficient authority. 

Queensland, New South Wales, South America. 

New Zealand specimens are much more slender than Atistralian ; the 
segments of the leaves are wider and usually flat. 
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Olea apetala^ Yahl, 

An umbrageous shrub or small tree, 12-25 foot high, branches B|)reading, 
often tOj|?tuous ; l>arfc brown, in old specimens furrowed and corky ; leaves 
opposite petioled, 3"~4'^ long, wide, ovate, acuminate, very coriaceous, 

and of a deep glossy green, midrib prominent, veins distinct l>eneath ; male 
flower not seen; female flower in stout racemes, 1" to IJ" long, spreading, 
12--18 flowered, flowers in rather long pedicels ; druj )0 obscurely deltoid, with 
rounded sides, apparently larger than in 0, CunningJiamii^ but only two or 
three old specimens wei'e collected. 

A much smaller tree than 0. Cunmnghani{% and of more spreading habit ; 
by far the most striking of the New Zealand olives. 

Rocky places netir the sea. (Bream Head ?), Taranga Islands, Oi'eat Barrier 
Island, Nelson Island, Little Barrier Island, T, K. 

Also, on Norfolk Islonrl 

Oratiola latifolia^ R. Br. 

A sub-erect or prostrate herb, stems often rooting at the base, ascending 
6"— 12'' high, glabroua Leaves sessile, in length, amplexicaul, broadly 

ovate or elliptic, obtuse, irregularly toothed, 3-nerved, Flowers on short 
peduncles, rather large, calyx long in fmit, segments broadly lanceolate, 
acuminate. Corolla white, large, long, white, tip shorter thtui the tube, 
anthers 2-oelled, staminadia elongated, capsule ovoid, obtuse, inflated. 

In marshy places. Puriri forest at Mangawhare, etc. 

Also, in Tasmania, Australia, tuid extra-tropical South Amoi’ica, 

This plant is considered by Benthain to be a form of G, Peruvianay Zr., of 
which he appears to make eeocdmtcUay A. Cunn., a variety. G, latifolia 
appears hitherto to have escaped the notice of botanists in Now Zealand, an(l 
the points of difference are of sufficient intei^est to warrant my drawing the 
attention of botanists to it. 

We have two forms of O, aexdmtatay A, Cunn. (1.) A smaU erect form, with 
quadrangular stems and entire, obtuse, ovate, spreading leaves, flowers small ; 
easily recognized by the pale green hue of the entire plant. (2.) A larger form, 
usually prostrate or sub-erect, with serrate, acute, leaves somewhat appressed, 
and large flowers ; the whole plant of a purplish tint. Our forms are glabrous, 
but in Tasmania and Australia the varioxis forms are ** viscid-pubescent.” 

Potamogeton rQligon\fdiu$y Pourr. 

P, oblongus, Viv. 

Upper leaves slightly ooxiaoeous, floating l"-3" long, on rather long 
petioles, oblong-elliptioal, lower leaves linear-lanceolate. Spike slender, 
densely flowered. Fruit snuiU, obtuse, rounded on the back. Petioles always 
leaf^bearing, and longer than the leaves, stem creeping below. Fruit reddish 
brown. 
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Distinguished from P. natam by the rounded minute fruit, and the 
ptioles being invariably leaf-bearing. A depauperated state occurs, in which 
the entii'e plant is less than three-quai’tei'S of an inch in height. 

Ponds an<i marshes. Great Omaha, Papakum, 

Abundant in Europe, but I am not await) of its existence elsewhere, except 
in New Zealand. 


Scirpus fluitatie^ Linn. 

Isolepis fluitans, i?. Br. Eleogiton fluitans, Ltdh, 

Eleocharis fluitans. Hook, 

Hteiu floating or erect, branclied, leafy, compressed, flower steins with a 
sheatliiug linear leaf at the base, spiko solitary, terminal, ovate, few flowered, 
glumes obtuse, keeled, with membranous edges, outer glumes shorter than the 
spike, which they envelojie, stigmas two, bristles 0, nut obovate, tipjied with 
the base of tlie style. 

Still waters, and margins of lakes, etc. Whangape, Waikare, and WaUii 
Lakes, Waikato ; probably common elsewhere in New Zealand, but easily 
overlooked. 

Eurojie, abundant 


Art. XXIX. — On the Botany qf tlie Northern Part of the Province qf 
Anchla/tid, By T. Xirk. 

[Bead before the Auckland Jmtitute^ October 1870.] 

In the “ List of Plants *’ of this district, by Mr. Buchanan and myself, pub- 
lished in the Traneactiom of tlie New Zealand Institute for 1869, several errors 
and omissions were made, which it seems desirable to explain and correct. The 
list there given is a compilation from the notes of Mr. Buchanan’s exploration of 
the district, in 1865-6, and from my own examination of certain points on its 
eastern side, in April, 1868. It was, however, prepared for publication by 
Mr. Buchanan under extreme pressure from other business, and under droum- 
stanoes which precluded the possibility of a copy of the complote list being 
sent to me for examination, until after it had left the hands of the printer. 
As some of the errors and omissions which have thus crept in are of con- 
siderable imjx)rtance, especially from a phyto-geographical point of view, I 
now purpose to supply the necessary corrections, and to add thereto the results 
of recent research in the district. 

Before doing this, however, 1 am dmrous of offering a few remarks, chiefly 
upon points of interest not noticed by Mr. Buchanan in his introduction. Tho 
district from Whangarei Harbour to thO head of Doubtless Bay, may be 
roughly estimated at about eighty miles in length by fifby miles in width ; of 
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th« plants of fully one-third of tluM la!*ge district, say from Hokianga on the 
west coast southward to Mangawhare, we have scarcely any knowledge. From 
a little above the head of Doubtless Bay, a sandy peninsula connects the 
Koilih Cape with the southern portion of the district, the length of the jxjrtion 
north of Doubtless Bay being about fifty-^five miles, and varying in width from 
six miles at Ohom to about twenty-five between Cape Maria van Diemen and 
Cape Rcinga. The entire district corresponds to the Northern ai’ea, and the 
Bay of Islands area <ia defined by Mr. Colenso. Its highest point is attained 
in the Maungataniwha range, and does not exceed 2800 feet, although I believe 
has l)een stat^^i at various heights, from 2300 feet to 3000 feet. The country 
is varied with oj^en fern or tea-troe land and heavy forest ; much of the latter 
on the south-western side consisting of kahikatoa. Tliere are extensive swamps, 
some of which oi’o choked with raupo and coarse sedges, whilst others support 
a large variety of moisture-loving plants. Grass lands are almost entirely 
wonting, although nearly half the native grosses have been collected in the 
district. Tlie vegetation of the district, so far as the conditions of plant 
growth are conoomed, may, with but few exoe{)tion8, bo advantageously 
grouped as, (1.) Litt;oral, (2.) Ericctal, (3.) Paludal, (4.) Sylvestrol. I do not 
propose to consider these groups in detail. 

The chief distinctive features of the forest vegetation hove been already 
pointed out by Mr, Buchanan. I need only remark that Metrodderoe 
Upmmtomy Snpota costatay PUtosporum umbBllatuniy P. crafmfoliumy and 
Aviemnia tmnmtoeay belong entirely to the Littoral group, and form no portion 
of the forest flora, except in those places where the forest touches the sea- 
beach. The plants whicjh chiefly give character to the northern forests are 
Dcmviara (metrallsy NesodUiphm Ta/rairBy Yiitx littoraiiay and Phyllodadu8 
trudiommwides ; Vitex lUtorodia forms tho whole of the forest in several places 
on the western coast, and has a very different habit of growth to the generality 
of specimens of this tree on the eosteni coast. Over tlie entire district, 
AUtuoBmia moLCTophylla is to be met with, and in many places forms the whole 
of the undergrowth. All the species of this |>eculiar genus are found in tho 
district, and at first sight appear to i>ass into each other by almost imperceptible 
shades of difference. 

The following plants apj>ear Jio be confined to this district \’^P\iio9p(mJtm 
elliptioum, Kirk, n. s., P, r^^rny (includes GiP.immmmy Tram. YoL i., 
p. 143), P. pinieleoides, IlibiAme diver»ifoliuSy Ackwrm rosa^folvay Prosera 
pygmesa, ifaloragia tetmgyivo^ Meryta Si/mlairiiy OwihmtmvM lancBolcAus^ 
Buchanan, n. s. (Tram^ Vol. ii, p. 88), Colmuoa phyialoiduy Ipoiftum M>&r- 
eukday Oratiola mmy Veronica dioenic^oHay F. apeciom, Caseyiha pmmvlatay 
Thdymka GdenaoL 

Of the abovo„ eleven species are strictly endemic, and of those found in 
oijiier oountries the Ipomcea is the only species having a wide range. The 
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IfMtcus^ IponuMf Cimytha^ and Veronica dwanmfolia ate the only forma that 
are not local in their habitats in tlie district 

The following plants are condned to the district^ and to the Great and 
little Barrier, or other outlying islands, but are not found elsewhere on the 
main-land : — Hymetumt!iera Taevtmnica^ Fittovporum virgatim, xl h., Olea 
apetala, Vahl., PUonia umbelliferaf Seem. 

The following species are of more or less fi^quent occurrence in the district, 
but local elsewhere in the colony, and entirely confined to the North Island : — 
FiUo^rurn Backafiani^ P. I/uttonianum, P. umbdlattm^ P. Kirldi^ Hymm- 
cmlhera craeeifolia^ Uibiecue Trionum^ Apium leptophyllvm, Fomaderrit 
ellipticay F, Edgerleyi^ Sapota coatata^ A triplex BdUmlieri^ Nephrodivm 
ThdypUria^ Fraaophyllwtn, pumilum, Doodia connexa^ Nephrodium moUe, 
Desv., Lycopodium Carolinianum, Metroeideros diffusa^ Veronica elongata, 
Aleeuosmia Bunkeiit Mdioytus UmceolalttSy Todea Afncanay Nertera Cunning- 
hamiiy Auairalina puaiUoy CycUliea Cu/nninghamiiy Loxsoma CumiingJiamiiy 
Flvylhclndue glaucoL 

This list might be greatly extended, but, taken in conjunction with the 
short preceding sections, it exhibits a more remarkable series of lowland plants 
than could probably be found in any other port of the colony. 

The following plants highly characteriBtic of the flora of the jK>uthem part 
of the colony, are sparingly represented in the district : — Oooalia magdUmicOy 
Colobanihua BiUardiariy Cdmiaia Munroi, (7. long^otia, Olearea lacwnoeat 
Vittadinia australiaf Teucridium parvyoUmOj Fague fueoa^ HypclepU 
MiUefolium 

Nearly three-fifths of the entire number of plants found in the district are 
common alike to the Provinces of Auckland and Otago, but, although found 
over tlie same extent of country as to boundaries, they occur in very different 
ratios. Corokia Cotoneaeter is found at the extremities of both islands, but 
there are spaces of many miles where this plant is entirely wanting, and in 
some of its habitats a very few specimens only are found ; Myrdm tMiMraUi 
is also found at both extremities of the island, and the traveller oould not 
journey any great distance without meeting it in abundance. Pterie eeeuienta 
and Lepto^ermumecoparium are examples of plants abundant in every suitable 
locality between tee North Cape and the Bluff. 

Before leaving this part of the subject I will notice the peculiar variati<m 
of Verofdca dioamotfdia — a plant already stated amongst the endemic plants 
peculiar to the district, as showing in the extreme North a oharacteristio 
feature of the Verovdocts peculiar to the South, a feature the more remarkable, 
as in this district the genus exhibits a very slight degree of vaiiation. 

Yerordca dioama^olia is a handsome species, found in various localities 
fh>m Cape Beinga to the Whangarei River, and is closely allied to some states 
of the southern F. CoUnaoi It should be remarked that the first section of 
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the gemifl, a« divided by Xh, Hooker, forms two groups, with scarcely an 
exception ; one distinguished by entire leaves, the other by the leaves being 
variously serrated. But, as if purposely to show that the artihcial characters 
employed by the systematist are, after all, mere matters of convenience, this 
distinct species exhibits two forms, one of which would, by the division just 
stated, be placed in the first group, the other in the second. In the first 
variety the leaves are close set, spreading, margined, erUire ; corymbs axillary, 
rarely terminal, flowers pole lilac, produced in great abundance, about October 
and November only. The second form exhibits the leaves close set, usually 
appressed in a greater or lesser degree, serrated or rather closely incised, as if 
simply cut with a pair of 8018801*8, serratures and edges of the leaves margined \ 
corymbs usually terminal, flowers white, produced more or less freely the 
whole year. The latter form was first observed by Dr. Hector and 
Mr. Buchanan, at the Bay of Islands, and is decidedly more local than the 
typical form. I have to express my thanks to Mr. D. Hay, for the 
opportunity of examining recent wild specimens collected by Mrs. Clarke. 

The occurrence of Veronica diosmcrfolia and F. dongcUa exhibits a curious 
phenomenon, absolutely without parallel in any other part of the colony — ^both 
species are the sole representatives in the distiiot of their respective groups, 
both are endemic, and restricted to small areas ; but the first, in general 
appearance and liability to a certain amount of variation, is a marked repre- 
sentative of the forms of the genus which ore peculiar to the southern 
hemisphere ; the other, equally in general appearance and fixity of character, 
represents the germanders and speedwells of the northern hemisphere. 

The total number of species of flowering plants and ferns already collected 
in the district is under 5 / 50 , and falls very far short of what may fairly be 
expected to occur. Further additions will be made to the extent of fully 
one-fourth as the district is worked up by competent observers. 

I must own to a feeling of disappointment on reading Mr. Buchanan’s 
remarks on tho causes of plant variation in the colony. His extensive 
knowledge of the vegetation of its south and south-western portioxis especially, 
had led me to expect that he would throw some light on this obscure, but 
interesting, subject. His remarks on the influence of wind on plants have 
fidled to convince me of the possibility of permanent variation being produced 
by its agency, which is purely mechanical, as it has been again and again 
proved that seeds from wind>dwmfed and prematurely aged trees, descended 
tcom others grown in the same locality for ages past, are capable in Ordinary 
situations of producing trees of the normal type and luxuriance. 

I>odoncBa viscosOf which is cited by Mr. Buchanan as a (possible) instance of 
a speoieB exhibiting an inorearing tendency to variation as it recodes from its 
centre of maximum growth, does not in any way support that view, whether 
ocmsldOred with regard to New Zealand alone, or to the numerous coimtries in 
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wlkich it ia found. The causes of variation in the northern part of New 
Zealand, at any rate, are strictly local. At Mount Camel, he states that it is 
found in a peculiarly dwarf and stunted condition — the same condition is 
found still further north, and, contrary to the theory which he ap|>ears to 
support, in many localities to the nouili also. But on the other hand, there 
are luxuriant specimens, twenty foot high, to l)0 seen at Spii'its* Bay in the 
extreme north, which is equally opposed to the theory. At Whangarei, and 
at Omaha, the tree attains a height of thirty feet, while one hundred miles 
south of Whangarei it is seen in abundance, only a few inches in height, 
growing in great luxuriance, and producing well-developed large sized 
fruit. 

In New Zealand this plant attains its extreme southern limit, and ought 
therefore, if the theory be worth anything whatever, to present generally a 
considerable amount of vaiiatlon from its usual forms in Australia, America, and 
India \ but the very opposite is the case, the variations in the New Zealand plant 
are simply in size and luxuriance, caused evidently by the nature of its habitat as 
to soil and shelter. In shape of foliage and fruit it is remarkably uniform, never 
producing the pinnate leaves and partially-developed fruit which, even in 
Australia, are not uncommon. Exposed to the full force of the wind on a 
sandy soil, the plant becomes stunted, the branches numerous, short and 
weak, the leaves small and ^oi^t-lived ; old s|)ecimens are frequently laden 
with twiggy branches, few of which are capable of developing even a solitary 
leaf In sheltered woods on a good soil, it reaches its highest degree of 
development, attaining the height of twenty to thirty feet, with luxuriant 
foliage. Again, when growing on basaltic rooks the plant becomes extremely 
dwarf^ often less than a foot in height, but not stunted, with the foliage and 
fruit as luxuriant as in the large sylvestral form. The causes of these 
departures fram the luxuriant tyi)6 are not far to seek. In the first form the 
growth of the plant is prevented by poor soil and the action of the wind, at 
the same time the bark and leaves are prevented from exercising theit functions 
by the sand with which, from their viscidity, they are more or loss covered. 
On the rooky soil the plant is dwarf from lack of nutritive matter for the 
roots, but is still luxuriant from a two-fold cause— the comminuted state of 
Ute limited amount of soil allowing the ready extraction of the nutritive 
matters it contains, and the unimpeded action of the leaves. 

It must however be obvious, that the term variaMon has a vexy restricted 
meaning when applied to mere differenoes of stature and luxurianeeof growth, 
as in the preceding observations, where the instances discussed belong to simple 
depauperation, and have no necessary connection with the wide subject of 
morphologioal variation. 

In the present state of our knowledge of the subject, a okssified statement 
of the plants which exhlUt Aberration from their typhnd foarms, with their 
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horuBontal and vertical distribution^ the extent of variation as well as the 
external circumstances which favour its production, would be a contribution of 
the highest value to morphological science.* In fact, it is indispensable to real 
progress. Deductions drawn from isolated examples can seldom be made 
available for general lawa We have, for example, no evidence to show that 
the early trifoliate-leaved state of Mdicope simplex is any proof that the 
plant has “ passed through ” other forms whether extinct or recent, than we 
have that it should be considered indicative of future development This, 
however, must not be construed into a positive opinion on the theoiy involved. 

To revert for a moment to the subject of plant variation in the Northern 
district : it is worthy of remark that all the species of Veronica belong, with 
a solitary exception, to the section with dorsally compressed capsules, but it 
could not possibly be said that in this district ‘‘ they appear to present a 
graduated scale of forms. On the contrary, the amount of variation is 
extremely limited, and the intermediate forms must be sought for in the 
southern parts of tlie colony. 

But, on the other hand, the northern genus AUmoamia presents in its 
four or five recognized forms, on amount of variation in habit and foliation 
fully equal to that of any similar number of the southern Veronioae ; and, so 
far as appears at present, this variation is not affected by habitat. 

I have the pleasing duty of tendering my thanks to Mr. Buchanan, for a 
large amount of information kindly afforded by him ; without his valued aid 
the appended lists of corrections and additions would have been much less 
complete ; also to Mr. Robert Mair and Mr, T. F. Cheeseman, for copious lists 
of the plants observed by them at Whangarei ; and especially to Mr. Colenso, 
for much valued criticism and information afforded by him during a lengthened 
coriespondenoo. 

In the following notes I hold myself personally responsible for authenticity 
in all cases not otherwise specified. 

Note. — Particulars of the Naturalized Plants of the Northern District 
will be found in the IrommcHom qf ilis New Ziwdaml Yol ii., p. 131. 

The North Cape District and the southern portion of the Whangarei district 
of that paper, form the area now treated of. 


* A knowledge of the aberrant forms of the outlying islands, the SLermadeo and 
Attoklsnd groups, etc., would possess speoiid value. 
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CORRECTIONS. ADDITIONAL LOCALITIES.* Ac., TO PREVIOUS LIST. 

(See Vol ii.. p. 242.) 

Hymenanthera latifoUa. Endl.^ var Tasmanioa. This is if. cr<mifbUa of the 
list, as I find from specimens collected by Mr. Buchaxian ; it is found also 
on the Taranga Islands. 

Pittosporum Oolensoi, Hoohf The northern plant referred to this species by 
Mr. Buchanan is my P. vwgatvm^ easily distinguished from P. ColmBoi 
by its terminal capsules. Mr. Ooleuso informs mo that he never saw 
P, Colensoi north of the Waitemata. 

Elatine Americana, Amott, Add District 8,* on the authority of the 
“Handbook.” 

Hibiscus diversifolius, J(wq» 2. (7oZenso. 6. The B, Twylorli of Buchanan. 

Geranium dissectum, var. Oarolinianum. All the varieties occur, together 
with the ordinary English fonn of 0. dissectum^ the latter introduced. 

Drosera pygmosa, DC, Districts 2 and 8 must be erased, and 6 substituted 
on Mr. Buchanan’s atithority. 

Oallitriche Muellerii, Send. 1 2 3 6. 

Panax simplex, ForH, This is in part, if not entirely, my P. discolor, which 
was only observed by me at Wangaroa ; I have not seen P. implex in 
the North. 

Ozothammis glomeratus, Hoohf, Add 2. “Handbook.” 

Gaultheria rupestris, Br. A clerical error, G, anUpoda being the plant 
intended. J, Buchema/n* Must therefore be erased, 

Epacris purpurasoens, Pr. Must be erased. Certainly not found in the North. 
(See Tram, N, Z, InatitiUe, Yol. ii, p. 108.) 

Gratiola soxdentata, A, Gwnn, Add 1. 

Glossostigma elatinoides, Bentk Add 1. 

Veronica ligustrifolia, A, Cwm, Add 1. T,F, Cfieescrmn, 

„ diosme^folia, B, Cwrm, Add 1. 

Plantago RaoulU, Deo, Add 1 2. 

Ascarina luoida, Book, f. Ail the districts except 6 and 8 must bo erased. 
J, BucAanoTL 

Daorydium Oolensoi, Book, Add 8. B, BeU, 

Prasophyllum pumilum, Book f. Add 1. 

l^pha latifolia, L, The European T, emgu^oUa has not been found in New 
Zealand. It is therefore advisable to abandon the name and tefer both 
forms of our plant to T, latyVm, 

* The districts as divided and numbered by Mr. Buchanan are-> 1. 'Whsngarel 

2. Bay of Islands, 8. Whsngaroa. 4. Stephenson’s Island. 6. Mount CsmeL 6. North 

Cape. 7. Kaitaia. 6. Hc^ianga. 
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Antelia ** gmndis,” Hook / Add 1 2. 

Eleooharia acuta, Br, var. platylepis. Add 1 3. 

„ gracillima, 1 2 3 6. 

laolepifl riparia, Br, Add 1 3. 

„ nodosa, Br. Add 1 2 3 6. 

Cladiuin glomeratum, Br. Add 3. 

„ toretifolium, Br, Add 3. 

„ junoeuin, Br, Add 12 3. 

„ Sinclairii, Hooh f. Add 1 2. 

Gahnia obenocar|>a, Hook, f 12 3. Erase G. xantLooarpo. 

„ setifolia, Uook,f, Add 2 3. 

„ lacora, Steud, Add 2 3. 

„ arenaria. Hook, f. Add 3. 

Oarex pumila, Thimb, Add 1. 

„ brevioulmis, Br, Add 2. 

Echinopogon ovatus, Pal, Add 1. 

DicUelachne stipoidos, Hoohf, Add 1 2. 

Agrofitis senxula, Br, Add 12 3. 

„ Billardieri, Br, Add 12 3. 

„ quadriaeta, Br, Add 1. 

Danthonia Cunningharaii, Hook, f. Add 1. T, F, C^iees&nian, 

Poa foliosa, Hook, f, I believe this to be an error ; I have no recollection of 
having seen this plant in the North, and can hnd no mention of it in my 
notes. It could, moreover, scarcely be expected to occur so far north, 
unless at a far higher elevation than is found in the district. 

Cyathea Ounninghamii, Hook, f. Add 1. 

Dicksonia squarrosa, Sioa/rtz, Add 1 3. 

Lindsesa trichomanoides, Brywnd, Erase 2 and 8, which belong to L, Leas&ni, 
J, Buchmem, 

Adiontum formosum, Br, Not found in Whangarei proper, but occurs on 
the west coast. R, Mavr, The locality is in the Kaipara District, but not 
on the Kaipara River as stated in the Handbook.** 

Asplenium obtusatum, Forst, Add 1. 

Polypodium rugulosum, Lah, Add 1. 

ADDITIONAL 8PEOIES. 

Olematis feetida, Ecmd, 1. 

Banuneulus hirtus, BemJea amd Sd, 1 2 3 6. 

f, rivolaris, Bcmka and Sd., var, subfluitans. 1 2. 

„ aoaolis, Banks and Sol, 1 2. 

Ddinys axillaris, Farse. 1. 

Oardamine stylosa, DC, 1 2. 
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Hymenanthera crausifolia, Booh / “ Maritime rocks opj^osite the Cavalloe 

Islanda”— ** Handbook.” 

Httosporum Buchanani, Booh f, 7* J, BtLchancm, 

„ virgatum, Kvrh n. a 3. 

„ ellipticum, Kirh n. s. 1. 

„ ovatum, Kirh n. s. 1 3. 

„ pimeleoidos^ K Ciinn, 2. Handbook.” 

Stellarla parvidora, Bcmka and Sol, 1 2. 

Spergularia rubra, Pera, var. marina. Stephenson’s Island. J, BtMshimem, 

Hypericum japonicum, Thunb, 1 2. 

Linutn marginale, A. Cunn, 12 6. 

Geitmium moUe, Z. 1 2 3 6. 

ClianthuB puniceus, Banks amd Sol, 2. Beo, B, Taylor, 

Ooriaria, sps. In a foot-note to Dr. Lindsay’s remarks on tliis genus, in his 
Contrihuiions to the Botany qf New Zealcmd^ he writes, — “I find the 
opinion that there are three ‘ kinds ’ of ‘ Toot ’ unanimous among the more 
observant settlers alike of Otago and Auckland, (representing Wanganui^ 
Raglan, Coromandel, Kaipara, Hokianga, and other districts in the latter 
province.)” It is difficult to accotmt for the origin of this error. C, nisei- 
folia is common over the entire province, and varies from a dwarf shrubby 
or even sub-herbaceous plant, to a small tree ; the last form however being 
comparatively rare. It is possible that the extreme forms may be con- 
sidered distinct by settlers not well acquainted with the plant, but I never 
met with anyone who expressed this opinion. Neither C, ihym folia nor 
C, ainguslAssima has been found so far north as Auckland. 

Ixerba brexioides, A, Cvrni, 1 2. 

Leptospermum ericoides, A, Bioh, The peculiar dwarf pubescent form men- 
tioned at p. 728 of the Handbook,” is abundant in the open country 
about Mongonui and in other localities. 

MetrosiderCs lucida, Menz, 1. T, F, Cheessman, 

„ difiusa, Sm, 1 2. 

„ Colensoi, Book, f. In the Handbook ^ this is said to occur at 
the Bay of Islands, but Mr. Oolenso believes this to be erroneous. 

Myrtiis obcordata. Book,/, 1, T, F, Cheesemwn, 

Fuchsia procumbens, B, Cwnn, Cavalhi Passage. 

„ Kirkii, Boohf, 2, 

Epilobium alsinoides, A, Cwm, 1* 

„ rotundifolium, Forst, 1 2. 

„ pubens, A, Bich, 12 3. 

Bioyos angulatus, L, 1. 

Hydrocotyle Nov© Zelandi©, DC, 1. 

„ moBchata, Forst, 1 2. 
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Hydrocotyle microphylla, A, Cttnn. Mongonui. 

Apium leptophyllum, F. MvM. 2, 

Panax Lessonii, /)(7., var. betoropLyllnm, 3. 

Meryta Sinclairii, llooh. f, Taranga Islands. 

Viscum salicornioiiles, Hooh / 1 2. 

Alseuosmia quercifolia, A, Cunn, 1 2. 

OoproBma, n. s. 1. 

„ propinqua, A, Cunru 1 2. 

Nertera Cunninghamii, Hook, y! 1 2. 

Galium umbrosntn, ForaU 12 3. 

Olearia laciinosa, Hooh f. 2. J. Bnchmum. 

Celmisia longifolia, Caaa. 2. TT. Coler^ao. 

Vittadinia australis, A, Rich, 1. 

Lagonophora petioluto, Hooh f, \ 2, 

Cotula minor, llooh f,\% 

Ereohtitos ai*guta, DC, 12 3. 

„ Bcaberula, Hoohf, 1 2. 

„ quadridentata, DC. 1. 

Senecio Colensoi, Hoohf, 2. JF, Coienso. 

Pratia angnlata, Hooh f, 12. 

Dracophyllum Traversii, Hooh f, 1. J. Buchcman. 

Olea apetala, VM. Taranga Islands* 

Limosella aquatica, Z., var. tonuifolia. 1. 

Veronica macrooarpa, VM, 2. “ Handbook.” 

Chenopodium triandrum, Forai, 1 2, 

Buasda maritima, Dum. 1 2. 

Aiaiplox Billardieri, Hooh f, Whangaruru. W. Colenso. North Cape. 
J. Buchcmm, 

Plmelia XJrnlleana, A, Rich. 2. ** Handbook.” 

Pagus fuBca, Hoohf 17 8. J. Buohmum, 

Urtica incisa, Poi/r. 1. 

Parietaiia debilis, ForaL 1 2. 

Austrolina pusilla, 0<md, 12. W, Colmao, 

Phyllooladus glauoa, Coat, 1. T, K, 8. R, Mair, 

Sarooohilus ad versus, Hoohf 1. 

Gastrodia Cunninghamii, Hooh f 2. 

Aoianthus Sinclairii, Hooh f, 1 2. 

Oyrtostylis oblonga, Hoohf 2. W, Colenao, 

Oorysantlies oblonga, Hoohf 2. 

„ rivulaiia, Hooh f 2, W, Colmao, 

Oaladenia minor, Hook, / 1 2. 

PterosiyliJi truUilblia, Hoohf 1 2. 
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Tholymitra longifolia, Font 1 2 3 6. 

„ Colensoi, lloohf, 2. W. CoUmo, 

„ imberbiB) Hoohf. 2. W, Colemo, 

Orthocerafi Solandr^ 12 3. 

Lemxm minor, L. 1 . 

Potamogeton **natan8,” Z. 1 2. 

„ “ gramiueus,*’ Z. 2. “Handbook.” 

ABtelia, n. 8. 12 3. 

Oalorophus elongatus, Lah 1. 

Sohoeniia tenuis, Kirk n. s. 12 6. 

Gahnia pauoidora, Kirk n. a 12. 

Fimbriatylia dichotoma, VaM, 2. W. Coleriso, 

Carex subdola, BooU, 2. “ Handbook.” 

„ lucida, BooU. 1 2. 

„ Forsteri, WoKL 1 2. 

Miorolwna poljmoda, Hook yj 1 2. 

Hierochloe redolens, Br. 1 2. 

Zoysia pungens, WiUd, 1 2 3 6. 

Biohelaohne crinita, Hook f, 12 3. 

„ sciurea, Hook/. 1 2. 

Danthonia “ Unaredo>” Saovk A stout handsome grass occurring on seacMs 
in Whangaruru Harbour, at the Bay of Islands, and in the Oavalhi 
Passage, but of which I possess very imperfect specimens only ; is pro- 
visionally referred here. Its habit is similar to that of 
Trisetum antaroticum, Tritu 1 2. 

Bromus arenorius, LaJb. 1 2. 

Triticum scabrum, Br. 1. 

Gleichenia Cunninghamii, Hm. 1 2. 

Gyathea Ounninghamii, Hook f* 1. 

„ Smithii, Hook/ 1. B. Mom. 

Hymenophyllum multiddum, Swovrtz, 12. 

„ flabellatum, Lab. 1 2. 

„ esruginoBum, Com. 1. R. Mair. 

Trichomanes venosum, Br, 1. 

Bavallia Novas Zelandias, Col, 1 2. 
lindsasa trichomanoides, Dr^, 1. 

Adiantum affine, WUld, 1 2. 

Lomaria nigra, Cd, 1. W, Mair. 

Poodia ooimexa, Kvme, 1. R, Mair, 

Asplenium flabellifolium, Cm, 1. 

Aspidium ooriaceum, Siomtz, 1 2* 

Nephrodium thdypteris, jPrsaJ., var. squamukmum. 1 2. W* Odmoo. 
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Nophrodium molle, Dmt. 1. K, Mair. 

Notliochlfiena distans, Br, 1. 

Bchizoaa listiiloHa, Lab, 1 2. 

Botryijhiwm oicutaiium, BmartZy var. disaectum. 1 6. 
Phylloglossum Drummoudii, Kimze. 2. 

Lycopodium Caroliaiouiim, L, 7. W, Colemo, 


Art. XXX . — Deacriptlom of N&w Plants* By T. Kirk. 
[Rmd hffore the Autldaml Institutey NorKnrher 7 , 1870 .] 


Rammculna JAimsdlay F. Mueller. MS. 

A stoloniferous aquatic herb, stems submerged, slender, glabrous, leaves 
solitary or in pairs, much shorter than the petioles, J"-3" long, quite entire, 
linear-oblong or spatuiate ; flowoi's minute, one-eighth of an inch in diameter, 
solitaiy or rarely two together, peduncles very slender, shorter than the 
leaves, sepals 4, ovate apiculat(», with membnmous margins, petals 4, linear 
puiqde, acute, recurved at the tips, thrice os long as the sepals j stamens 8~12, 
filaments twice os long as the ovjite anthers, pistils usually 8, gradually 
tapering into the almost straight capillary style, ripe carpels somewhat swollen 
at the base, lax, style recurved, one-fourth of a line long. 

Forming matted patches on the shores of lakes and in water not more tlian 
ten feet deop, but only flowering on the sliores, where tlie entire plant is 
minute and easily overlooked, or may be readily mistaken for Limosella 
aquatica. In habit resembling R, padiyrrhizm^ Hook, f., but is more closely 
allied to R. riv^daris. Banks and Sol., and is at once distinguished from all 
New Zeidand spfHjies of the genus by the quaternary an*angement of the floral 
organs. 

In the Whaiiga|)e, Waikare, and Woihi Lakes, Waikato, T, K* 

lam indebted to my friend, Dr. F. v. Mueller, for valuable notes on this 
curious little plant, for which I have adopted the name proposed by him. 

Actena Novoi EelandiWy Kirk. n. s. 

A prostrate herb, with branches occasionally woody at the base, tips 
aaoesiding, leafy, glabrous or with scattexed silky haira; ^leaves 2^-3'^ long, 
pinnate, leaflets sessile or in short pedicels, elliptic, rouixded at both ends, 
deeply sharjily toothed, the teeth tipped with silky hairs ; scape leafless, 
.glabrous; heads in diameter; flowere green, calyx tube very silky, the 

2 a 
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Angles produced into 4 reddish purple spreading bristles tipped with numerous 
white barbs, petals 4, ovate-acuminate, green, stamens 2, filaments elongating, 
anthers lobed ; stigma plumose. 

This plant is easily recognized by the pale-gi-eeu hue of its leaves. Compared 
with A, Scmguiiofhm^ VahL, its capitulum is larger and less compact, owing to 
the larger size of the flowers and spreading bristles. The plumose stigma 
distinguishes it from A, adacendemy Vahl. 

Its globose heads are occasuuially imi-scxual, and, os is the case with 
A, Sa^iguiaorhoiy Vahl., a few detached flowers or small clusters ai’o sometimes 
produced below the head. It scorns possible that the Hybrid Acmna mentioned 
At page 25 of rrooeciUnga of tlie New Zealatid Imtitutey 1670, may be referred 
to this state of the common species. 

Common on the Auckland Isthmus and in other parts of the province. 

Dr. Hooker infoims me that until recently no siiecimens of this plant had 
been received at the Kew Herbarium, although it has been cultivated in 
English gardens for two or three years past, under the name by wliich I have 
now designated it. 

In the Flora AuatraliensiSy A. ovinay A. Cunn., is erroneously stated to 
extend to New Zealand. I believe it occui's in a naturalized condition near 
Wellington. 


Fuchsia Kl/rkiiy Hook. f. MS. n. a 

Stem woody, with pi'ostrate or sub-erect slender wiry branches, leaves 
alternate, orbicular ovate, or cordate, in width, shorter than the slender 

petioles, obscurely toothed, membranous. Flowers axillary, solitary, long, 
on short drooping peduncles ; calyx tnhe bright orange, sepals linear-ovate, 
obtuse, greenish, petals 0, stamens exserted, anthers oblong, ovary ovate, 
stigma 4-lobed, berry oblong, deep purple. 

This plant appears to aflbct the neighbourhood of the sea, and has only 
been collected on the Great Barrier and in Whangaruru Harbour. 

It will prove an acquisition to the cultivator. 

Fanax diacdoTy Kirk. n. s. 

A much-branched shrub, 6-20 feet high, dioecious, bark of young branches 
and leaves, especially on the under surface, having a peculiarly bronzed 
appearance. Leaves on rather slender petioles, long, 3-foliolate, leaflets 

2^ long, obovate-lanoeolate, ouneate at tlm base, coarsely and sharply 
toothed, never sifiuate-pinnatifld, glossy, rarely a few unifoUolate leaves ore 
found mixed with those of the ordinary form. "Panicles invariably terminal, 
male flower of a few rays 2' -3" long, flowers on slender pedicels long, 
female flower much shorter, rays and pedicels stouter, fruit nearly aa large as 
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in P. Lmoni% styles 5, tips recurved, flowers greenisb yellow. Wood white, 
hard, tough ; resembling P, ai/m^ex in general appearance, but the loaves are 
alike in all stages, the panicles dioecious and terminal, and styles 5. More 
closely allietl to P. SindairiL 

From the soa-levol to 2300 feet. Gape Colville Ranges, Great and Little 
Barrier Islands, Great Omaha, Whangaroa (North), T. JT. 


Clear ia Allomiiy Kirk. n. s. 

A low shrub, varying from a few inches to two feet in height, brandling 
from the liase, branches few, stout. Leaves oblong, unequal at the base, 
excessively thick and coriaceous, obtuse, shining, reticulate above, piincipal 
veins diverging from the mid-iib nearly at right angles, mid-rib prominent 
below, often giving the leaf a keeled appearance, leaf covered below with 
densely appressed, silvery, shining, tomontum, 1' -2" long, rather closely set j 
petioles short, stout ; corymbs longer than the leaves, peduncled, downy, 
spreading, lax, many-headed, simple or slightly branched. Heacls on stout 
downy pedicels long, large, broad ; iiwolucre cylindrical ; scales 

numerous, imbricate, broadly lanceolate, obtuse, pubenilous or downy ; 
florets 6-8 ; rays about 8, bimd, notched at the apex, white ; i>ap]>u8 brown 
spreading, feathei\5d. Achenos downy. 

In rather opcan places on the Great Barrier Island ; frequent from 800 to 
2300 feet 

Allied to 0. ffaastiiy Hook, f,, from whidi it differs in its extremely 
dwarf, rigid habit, in the larg(}r size of all its parts, excessively coriaceous 
leaves, and loosely imbricated involucral scales. 

This plant was discovered on Mount Young by A. J. Allom, Esq., Captain 
F. W, Hutton, and myself, in November, 1867. I have done myself the 
pleasure of naming it after Mr. Allom, as a pleasant memorial of his valued 
aid when exploring the Great Barrier Island. 

An Olearia, with leaves resembling those of the present plant, but 
attaining the height of 12'-15', and closely branched, occurs at the Whenuakite 
River, Mercury Bay. I have not been able to identify it in the absence of 
flowers and fruit. 


Mimvilua Colmaoi, Kirk , n. s. 

A small erect herb, 3 to 6 inches high, glabi'ous in all its ports. Leaves 
oblong, sessile, sofobiculate, succulent, entire. Flowers solitary, on short 
axillary peduncles. Calyx tubular, contracted just below the mouth, irregu- 
larly 6-toothed, corolla veiy large, pure white with yellow throat, lower lip 
muoh produced, entire, capsule ovate-acuminate. 
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Allied to M. repenSy from wliicli it diffei‘8 in its^ unbranuluMl ei’ect habit and 
6orobiculate leaves. 

In marshes, Onehunga, 

I have great pleasure in naming this pretty plant after Mr. Colenso, who 
appears to have been its original discoverer. 

Coiysanthes Cheesemauii^ Hook. f. Ji. s. 

Root of small tubeinj on rather stout oandiclos. TiOaf membranous, sessile, 

in diameter, ovate*cordate, apiculate. Bmct very short, rarely petaloid and 
coloured. Flower long, rarely more, sessile or sliortly peduncletl Upper 
sepal very large, helmet-shaped, curve<l over the lip, obovate, obtuse, rarely 
acute. Lip involute, large, the margins enclosing the column, two-lobed at the 
base, the lobes produced downwards into two lioni-like i)roce8seB, a|>ex of the 
lip I'ccui'vod, liUteral sepals 0, or rarely concealed under the lip, and spirally 
twisted. Petals minute or wanting, subulate, deflexed. Column stout, erect. 
Anther terminal, persistent. Peduncle elongating after flowering, capsule 
narrowed upwards, striate, 

Te Whau, 1805, jT. A. Ounikei, Mr, 2\ F, CheeaermUy 1867. Titirangi, 
T, AT. 

I obtiiined a few imperfect si>ecimens of this interesting plant from the 
Whau District alx)ut five years ago, but not in a fit state to allow of a 
diagnosis l)eiug drawn, Mr. Cheeseman subsequently found it in some 
quantity, and has kindly favoured me with good specimens and valuable notes, 
of which I have availed myself in drawing the foregoing description. 

It is the earliest-flowering si)eoie8 in this colony, usually displaying its dull 
purple flowers early in J uly. It will probably be found to have a wide range 
of distribution. 

All the species of Coryaanthea previously discovered in New Zealand 
belong to the sub-genus Fevmtoceraaf Hook, f. The i)resent species belongs to 
the typical section of the genus. 
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Aet, XXXI. — On <A<J CtMvaUmi of aonie Species of Native Tree^ aial Shrubs, 
By T, H. Potts and W. Gray. 

[Read bfore (lie WeUlnyton PhUosojdikal Society ^ Sejit^miber 17, 187<1.] 

Many of the writers and travellers who have described the 2)hysical a}»poar- 
ance and natural scenery of New Zealand, have dwelt with nioi'e or 1(*hs 
entliusiasra on the remarkable character of the beauty of our native forests, 
on the noble trees, amongst which the Cmiiferer occupy so distinguished a 
position, and the ever-varying foliage of the luxuriant shrubs, of whitih so 
many species ai’C j>eculiar to these Islands. Although a century has elapsed 
since that epoch, at which a far from insignificant poi-tion of the floi’a of this 
country became known to botanists, and notwithstanding that the footsteps of 
Banks and Solandcr have been followed at intervals by many men of science, 
it may l>e considered a matter of surpiise that so little has been made known 
of the habits of many genei'a, and that so few persons have devoted much time 
and attention to their cultivation. That this neglect of our most interesting 
indigenous plants is a matter of rtigiet, few of those will be disposed to (pies- 
tion who have had opportunities of becoming personally acquainted with the 
pi'esent condition of many districts, and who cannot fail to have reflected on 
the destructive results to our imtivc flora which the rapid settlement of the 
country is daily effecting. The constantly recurring bush fires, the means by 
which the tenant of crown lands seeks to improve the condition and quality 
of the grasses for the depasturing of his stock, and the wasteful nmnagemeut 
of the once magnificently timliered forests, threaten at no distant period the 
almost entire destruction of many interesting and valuable species, before time 
has been afforded to ascertain their real jiosition as a portion of the ecjonomical 
resources of the country. In the Middle Tslan^l, the localisation of the bushes 
and shi*ub-covered areas, may have exercised a deterring influence, not without 
its effects on the newly formed slmibberies and plantations of the settler. 

The object of this paper is simply to draw attention to the cultivation of 
native plants, and to impai’t, vety briefly, such infoi*mation as may have been 
acquired from the experience of several years, during which many species have 
been cultivated. One of the chief I'easons which has induced the communica- 
tion of these observations, is the knowledge of the fact tliat many persons 
show* almost a prejudice against planting native shrubs, from the supposed 
dlMculty attending their successful treatment. 

That the efforts of some beginners have been marked by failure, is not 
altogether a matter for sui'prise ; often with the hope of making a show at 
once, specimens are selected from the bush which are too large, and too old, to 
be safely removed ; in too many cases the planter contents himself with 
tearing up the young and tender seedlings from the moist shelter of the bushy 
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gullies, transplanting the flagging shrubs, with roots bruisetl and iniptured, to 
the open borders of the garden or shrubbery, where, in all probability, they are 
equally exposed to the icy blast of the south-west gales and the desiccating influ- 
ence of the parching north-wester. Let the intending grower place some portion 
of a decaying log, rich in its panoply of various-hued lichens, beside the newly 
removed plants, and a convincing proof will be afforded of the mddm change 
of atmospherical conditions they are expected to encounter and survive, as he 
gazes on the shrivelled objects to which a few days exposure has meta- 
morphosed the luxuriant lichens. An equal want of consideration for the 
habits of plants may be noted where alpines (to which a free circulation of air 
is a necessary condition of healthy growth, if not of life), have been buried 
beneath the shade and drip of overhanging trees. To these hints as to the 
desirableness of shelter in the tender stage of their eailier growth, should 
perhaps be added, that planting in too close proximity to fast growing but 
exhaustive Eucalypti sliould also bo avoided. 

Amongst the groups of plants on the cultivation of which it is proposed 
to offer remarks, many will be found of the most ornamental description, 
beautiful in foliage, compact in form ; some, from their habit of growth, adapted 
for tmining as impervious soreeus ; from the many flowered corymbs of others, 
fragrant odours ai'e diffused ; whilst the native hardiness of several species, 
points them out as worthy of cultivation Irom their being calculated to afford 
grateful slid tor in the bleakest situations. All are desirable acquisitions to 
the garden, the shrubbery, or the plantation, and have a right to and are 
worthy of a home in public Botanic Gardens of the colony. 

In view of the progi'ess which is being made in the formation of planta- 
tions, by the effoits of many enterprising settlers in several districts in both 
islands, the value of many species of native shrubs, as nurse plants for 
sheltering exotic forest trees, must be recognized, as their aid during the earlier 
and tender stage in tlie life of many a valuable timber tree, will be found 
materially to assist its successful acclimatization. Coprosmas and OltmnoB at 
once occur as grou|)8 admirably adapted for this purpose, from their hardiness 
of constitution, closeness of foliage, and the ease with which they can be 
removed with safety. 

It is to be hoped that the formation and proper organization of Botanic 
Gardens will not be much longer defeiTed ; each yearis delay is a national loss, 
whether it is considered from a scientifle, educational, or commercial point of 
view \ by the establishment of such gardens, it is not meant that such institu- 
tions should be considered as carried out successfully when certain reserves of 
land are set aside, and marked off on a map. In order to confei* the greatest 
amount of public benefit, such establishments should be carefully but vigorously 
administered. Appreciative foreigners are ever anxious to obtain collections 
of our native flora, and interesting exchanges would soon occupy an important 
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position, the value of which would be at once recognized. Much additional 
usefulness would bo derived from the support of a lal)oratory in connection 
with the most prominent of such gardens, in order that the aid of chemistry 
might be invoked, to demonstrate what of value we might be enabled to 
derive from the remains of our vegetable wealth. It might also teach us to look 
with regret on the charred and blackened stumps of what were once noble 
forests, on the wide areas of country lately covered with heavy luxuriant 
bushes of Phormium^ as bearing evidence against us of a wasteful and costly 
system of settlement, that would then b© no longer tolerated. 

We have adhei'ed to the nomenclature and arrangement as given in that 
valuable boon to the colony, Hooker's llarulhook of the New Zeala/nd Flora^ 
which must be appreciated by every one who takes an interest in the vegetable 
kingdom. 

The time of flowering given, is the period when the species blossom in 
Governor’s Bay, near Lyttelton, — a locality which enjoys the advantage of a 
certain amount of shelter from south-west weather, but is open to the sea breeze 
from the north-east, the prevailing wind. 

DICOTYLKDONS. 

Ranuncxjlacm. 

Cle^iatia indivmiy Willd. May be found in abundance in most of the 
bushes throughout the oountiy ; in early spring (Septeml>er and October), its 
long wreaths of star-like white flowers may be observed hanging in graceful 
festoons fi*om the tops of the highest tn^es. In any ordinary soil that is not 
too dry it flouiislies well, it is easily raised from seed, it can be propagated by 
cuttings, bears transplanting with ordinaiy care. A specimen gi-owing here 
was covoi'ed with a fine show of blossom in the fifth year from the seed. 
Seed should be collected as soon as ripe, as the downy achenes ai*e soon dis- 
persed by the wind. 

Cleinatia, sp., OolensoL Usually found on tho out8kii*ts of some bushy 
gully, but is not so common as the preceding species. Through the months of 
October and November its dull yellowish blossoms diffuse an agreeable scent. 

Magnoltaceag. 

Pvimya aasill^aruy Forst. The well known Pepper-tree has a very extensive 
range ; it is frequently observed outside of the bush, but the foliage of this hand- 
some aromatic shrub appears to the greatest advantage in shady nooks. It 
xnaintadns an excellent form, the bright green upper surface of the leaf, dotted 
with red spots, contrasting with the whitish underside, gives the plant a very 
cheerful look, and makes it a desirable addition to the shrubbery. It is of 
slow growth ; although very hardy, it is well to remember, the better the 
shelter the greener the leaf. It flowers as early as August ; its small yellow 
star*Uk6 blossoms give out a faint fishy odour. 
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V iOLARIEvK. 

Melicytna ramtjiorm^ Forst. Jn many parts of Banks’ Poninsula, this tree 
is known oa “ Oowleaf,” from the avidity with which its leaves are devoured 
by cattle. Tolerably hardy, tliia close-growing shrub, with its dai^k green 
lanceolate leaves, is admirably adni>tod for screen hedges ; it will bear cutting-in 
to any extent. Tt thrives in any ordinary soil, is easily misetl from seed. Its 
bluish black fruit, with which its spmys are clustered, form a favourite food 
for birds. In June, 1808, we found on the PeniusuLi, a variety of this species 
with white seeds. Flowering sefison is in November. 

MelieytiLa laiiceoUtina^ Hook, f. A handsorno pale green shinib with very 
long lanceolate leaves, its piiri)liHli flowera are very small. This plant will not 
thrive well in a very bleak exposure, but with a Utile attention to shelter its 
gi'owth will be found very rapid. Flowers as early ns August. 

PlTTOSPOHE.fi. 

Pittoaporum Colensoi. An ornamental tree, as a single specimen plant or 
with plenty of room it maintains a beautiful conical form of growth ; it bears 
close pruuiiig well, and is adapted for screens. Its dark p\iri)le flowers are in 
blossom from November to Jaimary. This species is froqucntly mistaken for 
1\ tenuifoliv/in, 

Pittoaporum tcnuyhliwm. Has a very compact form of growtli ; it bears 
a strong resemblance to the preceding sjmcies, but the leaves are smaller and 
paler green. 

PUtaaponmi obcordatum, RaoxiL Not very common ; we have met with speci- 
mens having stems about 8 inches in dmmeter. It is of straggUng growth, the 
branches much interlaced, and is \)etter adapted for mixing with other shrubs 
rather than for j)lanting in a front row or open space. 

Pittoaponcvi /ascicid,atuvij Hook. Our specimens were procured from tlie 
Ofcira Gorge. This handsome close-gx'owing species is of robust habit, and a 
fast grower. 

Pittoapoi'um crassifoliuniy Banks and Sol. This largo shrub contrasts well 
with other Pittoaporece ; its obovate leaf fre(|uently measuroa 3J inches in 
length, the sides slightly recurved ; both leaf and stem exhibit resinous 
exudations. 

Pittospormi eu^eiiioideSy Gunn, This beautiful shrub always excites admi- 
ration, from its 8haj>eline88 and the delicate green of its long finely-vedned 
undulated leaf, to which the almost white midrib lends its share of beauty. 
Not only do tlie corymbs of pale yellowish blossoms yield a delicate fragrance, 
but the leaves, when bruised, emit a strong lemonish scent. With space, the 
Tamta maintains a shape which renders it one of the chief ornaments of the 
shrubbery. The seeds are less abundantly covered with gluten than someo^ 
the species, and require two years to ripen. Blooms in^October. 
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PUtosporum corm/oHumy Cunn. Small plants of this species are growing 
well that were raised from seed obtained from l>ough8 cut when the seed was 
in a half-ripened state, the boughs having been kept fresh by insertion in the 
ground. 

The PittosporecB flourish in any ordinary soil ; they are easily raised from 
seed ; should be moved wdth caro ; the seedlings should bo shifted once or 
twice in the nuraery l^efore they are finally planted, if this practice is adopted 
the cultivator will surely find that he has not lost either time or trouble by so 
doing. 

Malvace^. 

PlagmiUhus divaricatuSy Forst A singular looking shrub, gi^owing close 
to the sea shore in Port Cooper ; its slender sprays are so much interlaced as 
to form a stiff compact mass, capable of sustaining a considerable weight. It 
flowei-s in the month of Decemlier, 

Pldgianihus heiulinu8y Cunn. One of our few deciduous trees ; in its 
young state it has a graceful form of growth. Flowers in Dcccmbei*. 

PlagiarUhua LyallUy Hook. f. This tree or shrub is one of our handsomest 
flowering plants ; it is found at very considerable altitudes in ‘‘the back countiy,” 
and is useful whore Phonnlum is rarely, if at all, to be met with ; a stiip of 
the laco-like bark of the Hibbon-scrub answora all the purposes of a flax loaf 
to tlie bushman. Its handsome white flowers may bo seen in Dccomlior and 
January. 

Ordinary soil, not too stiff, appears most suitable to this family ; they trans- 
plant fixjoly, and may be propagated by cuttings. 

TiliacBvE. 

Enklea arborescensy Br. The Whau, or native Mulberry, is remarkable 
for its immense cordate loaves ; it is impatient of cold oxposuro. We have not 
yet succeeded in acclimatizing it hero ; it appeai-s to thrive well in warm moist 
situations without roquiiing any paiiicular attention to be paid to it. Should 
sericioulturo obtain a footing in the colony, it would be worth while to ascer- 
tain, fh>m actual experiment, whether the leaves of the Entdea would be 
suitable food for the silkworm. 

ArUtotdia raoemoBay Hook, f. A handsome thinly-foliaged tree, the light 
greeu serrated leaves contrast agreeably with the dark reddish bark of its 
sprays. It is an early bloomer, its panicles of reddish flowers varying in tint 
from deep claret to liie faintest pink, may bo sometimes observed as early as 
August It bears pruning well, and this it requires to keep it within bounds, 
as it is apt to become straggling if this is neglected. From its abundance of 
ffbrous roots, it can survive a great deal of rough treatment in transplanting. 

Ari$kidia JhiHooMy Hook. f. Our specimens were procured from near the 
head waters of the Bangitata. In its natural state it rarely exceeds, even if 

^ 2 B 
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it attains, a height of 6 feet ; it is exceedingly hardy, and like the preceding 
species, any ordinary soil suits it, and it is managed without the slightest 
difficulty ; its deep green foliage is seen to the best advantage when it is grown 
with a southerly aspect, 

OlacinbjE, 

Pmmntia corymhosay Forst. Common in the bush on Banks’ Peninsula. 
It is a plant of graceful habit ; its white fragrant flowers cover it in the 
greatest abundance. In its young state the leaves are small and rounded, but 
a I'emarkable transformation takes place, and it assumes oblong leaves nearly 
three inches in length. Blossoms in December. Its cultivation calls for no 
particular remark. 

KhAMN£L£. 

I)is€cma Toumatouy liaoul. The scrubby -looking plant, known as the 
‘‘ Wild Irishman,” becomes quite a tree above tlio gorges of some of the great 
southern rivers ; its wood, from its hardness and durability, is in great request 
for stock-whip handles ; any soil appears to suit this j>lant. In November its 
creamy coloured flowers charge the air with their jx)werful fragrance. Some 
of the finest specimens with which we are acqriainted surround the grave of 
the lamented Dr. Sinclair, on the banks of the Rangitata. 

SAPINDACEiE. 

Dodofum vkcoeay Forst. This handsome-looking tree is clothed with foliage 
of a peculiar tint, which at once arrests attention ; it appears to flourish best 
at no great distance from the sea. Its flowers, of reddish hue, are succeeded by 
seeds enclosed in membranous-winged coveiings, reminding one somewhat of 
the ‘‘ keys ” of some of the British forest tioes. 

Alectrycni eocceUumy DC. The Titoki, or Now Zealand Ash, is for from 
uncommon in many districts j in the neighbourhood of Wellington it appears 
to grow with considerable vigour, but here wo have found some difficulty in its 
cultivation. Its panicles of flowers may be noticed during November and 
December, but it is when the tree is in fruit that it assumes its most striking 
appeamnoe, from its abundance of peculiar looking scarlet berries. 

AKACARDIACEiE. 

Corynoca/rjyuB Forst. This fine laurel-leaved shrub is very local 

in Canterbury, its habitat being almost, if not entirely, confined to Okain Bay, 
Little Akaroa, and perhaps a few other spots in that district. We have 
heard it suggested that its presence there is owing to the fruit brought down 
in old times by the canoes crossing Pegasus Bay from the Noitfa Island. Neat 
the sea, in sheltered spots, it grows fairly, but we have lost a considerable per- 
centage from planting out when too small. It luxuriates in a rich damp soil, 
and grows readily from seed. The drupe appears to be held in great 
efitiipation by the Maoris as an article of food. 
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Leoumikosje. 

C^ianthua p^iniceus^ Banks and Sol One of the most beautiful of all 
shrubs ; is too well known to require any remark. 

Sopliora tetraptera^ Alton. This valuable tree is very peculiar looking in 
its young state, when its flexible sprays are so much interlaced, tliat it appears 
almost incredible that from the thicket of pliant twigs should be produced tho 
graceful straight-stemmed tree, the wood of which is unsurpassed for fencing 
purposes. From the end of August, thiough September and October, its 
racemes of yellow flowers make a handsome apjiearance. The young trees are 
frequently injured by the attacks of a boring insect. From about midsuinmor, 
through the early part of January, its loaves supply food for a caterpillar that 
entirely strips its foliage, leaving the trees bare for two or throe weeks. The 
Kowhai prefeiu a cool moist situation, and even then it makes very slow 
growth. On very bleak exposures a decumbent variety is frequently met with. 

R0SACEJ3. 

Rahm australisy Fomt. This straggling fast-growing climber may be 
usefully employed to conceal some unsightly spot. Its sharp recurved prickles 
not only exttmd over leaves and sprays, they even defend its panicles of 
fragrant blossoms, which perfume the air in the month of November. Some 
day the distiller of perfumes may turn this shrub to account ; we have tried 
experiments by mflmrage. Excellent baskets can be manufactured from the 
stems. 

SAXIFUAGEiE. 

Carpodetua aerratua, Forst. A small round-headed tree, with mottled 
bark ; in its young state the leaves are small and rounded, as it grows up 
they assume an oblong shape, handsomely variegated, the darker shade of 
green following the course of tho nerves. The finest foliagod specimens we 
ever met with were growing in the bushes near tho River Wilborforco. 
About midsummer, its panicles of white flowers are produced in abundance. 
Any fair soil suits the Carpodef/ua^ which prefers a cool moist aspect 

Myrtaceac. 

Lapt<Mtpfrfnum acopariunif Forst The Manuka is too well known to aU 
settlers to need description. There ai*e few prettier sights than a patch of it 
in Noveml>er or December, when the whole scrub is a mass of white blossoms, 
as though it had just received a light fail of snow. 

Leptoapermum ericoideay Rich. Tim Bush Manuka, as it is called, attains a 
considerable size, the leaves smaller, darker, and narrower than those of the 
other species, the blossoms also are smaller and later in their season of 
flowering* Both species under cultivation glow faster than is usually 
su|^[>osed ; they are very exhaustive, their fine matted fibrous roots completely 
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dry up the soil near its surface ; when cut down, the trees die at once, not 
making any attempt to shoot or break. 

Me(/rosidero$ ludday Menz. A very handsome myrtle-like foliaged shrub, 
growing in many places to a large tree ; in its native state the Eata is usually 
found gi'owing amongst the crevices of rooks, which, during the month of 
January, are enlivened with its brilliant scarlet blossoma Wo have had this 
plant under cultivation for many years ; in good soil, it makes fine vigorous 
growth ; it may be raised from seed (which requires a considemble time to 
ripen) ; it can bo propagated by cuttings ; after a shift or two, it forms such a 
mass of fibrous roots that it can be removed with perfect safety. It is hardy 
enough for any as[>ect ; a free current of air is absolutely necessary to preserve 
its compact habit. 

MtProsid&roa tonmiioia, Cunn. The Pohutukawa under cultivation grows 
in a compact form, and bloasonm freely ; with us, its growth is slower than 
that of M. luoidcb^ but it is hardy enough to withstand the rigour of our winter. 

Myriua hullata^ Banks ivnd BoL A nice looking upright-growing shrub, 
which often may be noticed under cultivation in the North. The yellowish 
green leiif presents a blistered apj)earanoe. 

MyrtuB ohccyrdaUi^ Hook. f. Common about the bays of Port Cooper, 
where it may be frequently observed on the outskirts of tlio bush, attaining 
the size of a small ti^, from C to 12 inches diainotor. It is of slow growth, 
but compact habit ; its small pole green obcordato loaves are variegated with 
a brownish green tint on the margin and alt)ng the course of the nerves. 
Flowers in December. 

Myrtua peduiiculata^ Hook. f. Far less compact than the preceding 
species ; its glaucous leaves are somewhat oblong. Blossoms in December ; 
grows best in a shady situation. 

The Myrtles thrive in any ligh^ soil, not too wet, ami are easily raised 
fh)m seed. 

Passiflork®. 

Paaaijlora tetrandra. Banks and Sol. This lofty climber shows itself best 
when clothing a round-topped tree of moderate height, adorned with its bright 
clusters of orange coloured fruit ; although it is found on the outskirts of the 
bush, it requires a sheltered situation, the frost affecting it far more than 
winds. It is easily removed, and grows froely ftom seed ; thrives best in light 
soil, not too dry, 

ARALIACBil!:. 

Pamoi longiammm^ Hook. f. This pectiliar looking tree presents a 
complete contrast to all other natives, from its straight erect rod-like stem with 
di\)oping coriaceous leaves, that sometimes measure above 2 feet in length* 
After some years the stem becomes branched about ten or twelve feet from 
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the ground, the loaves then are much diniinislied in size. This plant requires 
some attention during removal ; after recovering fi-om the chock, it makes fair 
growth . A specimen here, planted in fair loiim ton years since, now measures 
13 feet 0 inches in height ; stem rather more than 1 foot 2 inches circumfei'ence 
a few inches above the gi'oimd ; it commenced forming its branched heiul two 
years since ; when moved into the shrubbery it was about 2 feet 6 inches in 
height, and the rod about the thickness of a finger, 

Panax Cdermiy Hook. f. A finely foliaged tree, with large deep green 
glossy leaves ; an excellent species for shelter or for the shrubbeiy. Its largo 
clusters of purple-black fruit are very conspicuous ; it can be removed without 
difficulty. Both this and the pinceding species flourish in ordinary soil. 

Sh^era dlgitata^ Forst. Handsome foliaged shrub, with large slightly 
drooping digitate leaves, found chiefly on the banks of shady ci-eeks ; its 
panicles of pale yellowish green blossoms, which may be observed in October 
and November, convoy some idea of a resemblance to a gigantic spike of 
mignionette. Any soil suits it, with a moist sheltered situation. 

CORNEuE. 

GriaeVmia Imida^ Forst. Frequently observed growing on trees, aj:)parently 
parasitical, but with its roots striking into the soil ; it has been noticed with 
its roots reaching the ground through the hollow stem of a decaying tree. Its 
large pale green coriaceous leaf is of ])oculiar shape. Far more tender than 
G. littorediSi it flourishes in fail' soil with a sheltered ttS|)oct ; removed without 
difficulty. 

Grisdinia UttoredU^ Raoul. One of the best and hardiest shrubs for 
shelter, it will flourish in the coldest places ; it bears close pnming. The pale 
yellowish green leaf of tliis densely foliaged plant affords a pleasing contrast 
in the shrubbery, In too sheltered a position it is liable to be much afiTeoted 
by scale. Its yellowish green flowers, which bloom in September, October, 
and November, are almost scentless ; fruit dull black. No tree is tniusplanted 
with less risk, even when of a large size. In its natural state, the Kapuka, or 
Broad-leaf, attains the dimensions of a largo forest trea 

CoroUa cotoneaateTy Ounn. A brown-looking shrub of very dwarf habit, 
with branches much interlaced ; often found on the outskirts of bushes on the 
hills ; upper side of the bright browniiffi leaves are contrasted with a white 
tomentose under surface. Its yellow blossoms may be soon in the month of 
November, the drupe is yellowish ; it is of hardy constitution ; it grows fairly 
from seed, is transplanted without difficulty ; prefers a south-west aspect, not 
too much shaded, 

Loxulkthaoxia. 

LorcmOim flemdm. Hook. £ A thinly foliaged parasite that may fre- 
quently be observed growing upon Fagus trees, on the outside of forests. 
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Fio Wei’S yellow. We have noticed it growing upon small trees of Fagu$ 
CliffxiTtioideSy in n shnxbbery where the soil was both cold and stiff, and that 
too in a situation much exposed to heavy winds. 

Loranilkm micranihuBy Hook. f. A fast growing parasite found on a 
variety of plants, introduced as well as native ; amongst the former we have 
observed siiecimens attached to Cratcrgus^ plum* |)each, and laburnum, this 
sjxecies thus ranging over, and as we conceive showing a preference for, species 
belonging to the foreign natural orders PomacecPy Drupacecn^ Fahacece, Our 
opinion that this species of Loraiithns exhibits a preference for introduced 
trees, is founded on the following observations : — in this neighl»ourhood it may 
be foiuid gi-owing in the bushy gullies, and in the bush itself, on trees of 
Mdicgtm rmafloruB and Melicojm representatives of Violarioi and 

R'UtacAfr ; in the shrubWiies which impinge upon and partly bound the gardens, 
plants of the two native species just named do not exhibit one single Sf>ecinien 
of LoranthuSy nor on any nativ^e tree is an examj)le of this particular kind of 
parasite to bo found, nearer than about half a mile's distance, in a bushy gully, 
yet sixeciinens may be noticed in the gai’den nourishing on representatives of 
the three foreign natural orders before mentioned. On the laburnum the 
LormUhua appears to grow quite luxuriantly, a plant now four years old, the 
beautiful green ovate leaves of which form a thick-set bush measuring 4 feet 
through, vertically, by 3 foet C inches through, horizontally ; a 8i)ecimen on a 
Crat(egii8 of the same ago, mcasui’cs 1 foot through, vertically, by ^^bout the 
same measurement horizontally. Both laburnum and thorn were removed two 
years since, in the course of some alterations, without causing the slightest 
apparent injury to their parasites. In October the green blossoms of the 
Lorauthm are abundantly produced, yielding a very delicate perfume; the 
yellow drupe is a favourite bird food. 

Tvpeici antarcticay Cham, and Schl. By the sea shore, in some places about 
Port Cooper, dense clusters or bushes of tliis pale green parasite may be 
observed, perhaps more frequently on trees of Paiwx Colenaoi than on any 
other shrub ; however, it is now and then to be met with growing on Lormir 
ikm micraiithia ; it is later in its season of flowering than that Lorantkus ; 
the berry is green, afterwards white, and at last changes to a rosy hue. 

Rubiaoe.®. 

We have ten or twelve species of Coprosrm under cultivation, of which 
one of the most hardy and interesting is the now sub-alpine species (7, serattduSf 
Hook., which has been added to our flora b^ Dr. Hector since the publication 
of the Ilaridhooh. 

CoproBma lueiddy Forst. A small tree or shrub, with bright shining very 
dark; leaves, well adapted for a screen ; it bears close pruning ; tolerably hardy. 
Flowers in October. 
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Coproama Bcmreianay EndL This handsome native, Nourishing by the sea 
shore, is conspicuous from its recurved bright leaves showing their paler under 
surface. It is moderately hardy. 

Copronnia rohaata^ Raoul. Well known as the Kararau, this common 
plant is invaluable os shelter for the shnibbery or plantation ; it is fast-growing; 
like the rest of the family its blossom is very unattractive, b\it when in fruit, 
with its crowded clusters of yellow-red berries, is a beautiful object. We have 
found a variety of C. rohuata l>earmg equally ci'owdod clusters of drupes, of 
the same size and shajie precisely, but of pearly whiteness. 

CoMPOSlTEiE. 

Olearia Cohnaoi^ Hook, A very handsome shrub, of great natural hardi- 
ness; may bo found growing in Arthur’s Pass abundantly. Its foliage is 
striking ; its oblong very coriaceous leaves of bright green above, with the 
under surface covered with bully toinentuin, ore sen-ated, bearing a large next 
a small tooth, in regular aliernatum. Its dense habit of growth must render 
it a valuable acquisition to the shrubbery. 

Olearia nitlday Hook. f. A very stiff-growing shrub or tree ; leaves coria- 
ceous, with silvery tomenturn on the under surface ; the large coiymbsof almost 
white blossoms are very fmgrant. It is one of our hardiest si>ocios ; easily 
propagated by cuttings. 

Oleaiia dmtatay Hook. f. A fine shrub with liandsome toothed loaves, 
which, on being rubbed, yield a musky odour ; it is easily pi*opagated by 
cuttings. Wo have not seen plants of this 8i>ecie8 equal in size some Bi)ecimen8 
of 0. ilicifolia ; the bark is not so dark as in that species. We do not think 
this S|>ecie8 and 0. ilicifolia so very closely allied. 

Olearm Traveraii^ Miiell. This well known Bi)ecie8, from the Chatham 
Islands, grows fi*eely, but takes many years to flower; a specimen that has been 
in the border ten years, has not yet exhibited any blossom. It strikes from 
cuttings if they are placed in a shady spot. 

Olmria ilicifolia^ Hook, f. In some places this BtiflT-growing shrub roaches 
the dimensions of a tree ; its dull green long nanow leaves, waved at the 
edges, give out an aromatic scent on being rubbed ; its corymbs of whitish 
blossoms are very fragi'ant ; it bears pruning well. Unlike 0. dentatay which 
strikes so freely, this Olearia is most difficult to propagate by outtuigs. 

OleaHa Cunmnghcmiiy Hook. f. A fine foliaged plant with long lanceolate 
leaves, oarriod much after the same manner as those of a well grown Drimpa* 
Our specimens, procured from the neighbourhood of Wellington, are sufficiently 
hardy to withstand the winter Without injury. 

Olmria mosotMay Hook. £ A small foliaged compact^rowing alpine shrub, 
with under surface of the leaves remarkably tomentose. We cannot perceive 
the appropriateness of moachatay as applied to this species when cultivated, in 
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which state we have been unable to detect any musky odour either in the 
flower or leaf. When growing in its native habitat, it however possesses this 
odour in a marked degree. Very hardy. We have procured specimens 
from a locality a few miles below the Itongitata glacier. It grows from 
cuttings most freely. 

Olearia nummvlarifoliaj Hook, f A very erect-growing shnib with small 
obtuse leaves ; exceedingly hardy ; it is a most desirable acquisition for tlie 
front row of the shrubl>ery. Grows well from cuttings, 

Olearia cynihlfolm. Found in abundance on the spurs of Mt. Potts j its 
habit is very similar to that of the preceding species ; its hard coriaceous 
leaves aio so extremely recurved that the margins nearly meet ; the flower 
heads are not solitaiy, as in 0. nummuhrjfolia^ neither docs it strike so readily 
from cuttings as that species. Another variety, from the Hirer Clyde, has 
larger leaves thati either of those two species, with flowei’s as in 0, 
but with leaves loss recui-ved ; it is propagated by cuttings more readily than 
that species. 

Oleo/ria Foraieri^ Hook, f A very common shrub about Banks’ Peninsula ; 
ca])ittil shrub for shelter ; it lasts in blossom during the midsummer months, 
giving out a powerful fragrance ; the flowers attract multitudes of LepidopUrcB. 
Its leaves are subject to attacks from insects. It can be propagated by ctittings, 
but young seedlings can always be found in abundtince in any bush where the 
species is found growing. 

Ohwrla avicennicBfolia^ Hook, f A mountain shrub, less densely foliaged 
tlian many other species ; it is very hardy, and may be usefully planted as 
shelter in the bleakest spots. Its whitish flowei’S ai-o fragrant. Freely grows 
from cuttings, but abundance of young plants can be obtained, as in the case 
of 0. Foratm. 

OUa/rla vyrgata^ Hook, f A somewhat straggling shrub, with extremely 
narrow leaves ; its creamy white blossom gives out a fragrant scent. We 
possess at least two varieties of this species. 

Oledria Solandri, Hook, f A very common shrub on the hills about 
Wellington Harbour ; it is of upright growth, rather formal in appearance. 

The whole family of Oleofrim flourish under ordinary cultivation in almost 
any soil ; they are useful for shelter, as the majority of the species are most 
hardy ; they are easily raised from seed, can be transiflanted without trouble, 
and, with the exception i)erhapB of 0. Uic\foUa^ are readily propagated from 
cuttings. The blossoms difiuse a powerful odour, 

Caaainia retaria^ Ounn, A small-leaved dense-growing shrub, with under 
surface of loaf tomentose ; very common about Port Nicholson. Prom its 
silvery appearance is valuable for contrast in planting. 

Carntda leptophpUai Br. One of the commonest river-bed shrubs, toO 
frequently met with to be held in much esteem. In habit of growth it closely 
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resembles C. retoria. Its general oolour is dull yellowish brown. Flowers in 
December. 

Comma /ulvidaf Hook. f. Is extensively distributed amongst the hills ; 
general colour brownish green. Flowers in December. 

Comnia Vauvillierm, Hook. f. Handsomest foliaged plant amongst the 
CuBHna* Our specimens were obtained from the Otira Gorge, but it is geno* 
rally distributed over the low hills. Colour deep dark green ; leaf slightly 
recurved. Flowers in December and Januaiy. 

All the Caadnice are hardy, grow well in light soil, thrive in any aspect, 
oan be propagated by cuttings or transplanted easily. Perhaps, owing to 
the attacks of iaseots on the seeds, we never find seedlings, although the 
various species have been grown and flowered here for several yeara 

OzothamniLa glovneratuSy Hook. f. l^iis singular looking shrub is not 
unfreqfuently met with on the hilla It grows into a dense bush, the slender 
drooping branches with woolly points being very much interlaced. General 
colour a bronzy green. 

Ozoihammii micropJiylltia^ Hook. £ A depressed alpine shrub, with bright 
green loaves closely imbricate; tbe branches covered with white tomentum 
give the plant a variegated appearance ; it is most suitable for rockwork. 
Both s][>6cies are hardy, easily cultivated in any ordinary soil. 

RajovJda eodti^af Hook. £ The ** Vegetable Sheep.” We have tried for 
some time to acclimatize this curious alpine, but cannot make any encouraging 
statement os to successful treatment; the specimens still alive do not look 
flourishing. 

Senacio gladifoUui^ Hook. £ Found plentifully about Port Nicholson ; 
dark green foliaged shrub; grows freely in a sheltered place. Flowers in 
September. 

Senecio Bciadophilus^ Baoul This very slender climbing shrub may be found 
about the bays in Port Cooper. It appears to delight in shady nooks, and may 
be observed completely covering small trees or shrubs ; it blossoms very late, 
as its yellow flowers may be noticed in June and July. 

Smudo ekeagn/ifolmB, Hook. £ An alpine shrub of very robust habit and 
fine foliage ; deep green leaves with creamy white tomentum on the under 
surfiioe ; it grows fleely, and is hardy enough for any situation. Flowers m 
February and March. Strikes fbonr cuttings, but not freely. 

Smieio MdwiilU, Hook. £ A small slow-growing alpine, with veiy 
iMRiaoeous foliage. We have speGimens from Aithur^ Pass amd fh>m above 
the Bangitata Goxge. It beam traxu^lantmg well, and stoikes finely from 
cuttings. An endeflent plant for rockwork. 

JSknetdo Mack, £ A ilow^growing thickly<£oUaged alpine, wii^ 

amaB imbnoate leavea It flowers in Febroaiy and March, its yellow Mossoms 
jieldiag an agreeable scent^ as also do the bianclies on being rubbed. It is 

2 0 



194 


easily propagated by cuttings, and can be transplanted safely. Like tbe pre* 
ceding species, it is hardy enough for any aspect, perhaps the cooler the better, 

Brachyglottia repanda^ Foi'st, The well known Pukapuka grows best 
near the sea, and may be observed in the greatest abundance about Port 
Nicholson. It is cultivated without any trouble; here it requires some 
attention to shelter ; its large panicles of scented flowers blossom in September 
and October. 

Eeicejb. 

Oofulldima mtipoda^ Forst, A small prostrate shrub with white flowers, 
abundant on the Malvern Hills. 

OmUtheria rupe$iri 9 f Br. A shrubby ooriaoeous-foliaged plant of compact 
habit ; grows freely ; suitable for rockwork. 

Two other Oa/idthericB are very distinct ; one, of prostrate habit, bears a 
round white flower, which is eaten, under the name of “chuokiechuck.” 

CyotIhodeB aceroBOt Br. A very beautiful shinb, with bright green acerose 
leaves glaucous underneath. The flowers are creamy white, belhahaped, very 
small ; the drupe is sometimes coral red, sometimes snow white. The plant is 
not at all uncommon about the outskirts of the bush. We liave noticed that 
it is a difficult species to remove safely. Like many other natives, the beautiful 
colour of the shrub depends much on the situation in which ft is grown. 

LeMoopogon /aBcic^dat^u8f Bich. We have known this shrub mistaken for 
Leptospermum ericoideBf to which its foliage bears some resemblance. It bears 
small creamy flowers ; the fruit an orange red drupe. Grows well fix)m seed. 

DTooophyUvm longifolium^ Br. Generally distributed through the hilly 
countiy. The singular-looking Grass-tree deserves a place in the shrubbery, if 
only for the contrast afforded by its grassy-looking brownish green foliage. 
It is hardy, but of slow growth. 

Dracophyllum rosma/rini/olmm, Forst. An alpine, with reddish lineate 
leaves stifier than those of the preceding i^oies ; very slow growing, and 
requires attention as to shade and shelter after removal till new roots are 
formed. Like many other hard-wooded plants, it prefers an admixture of peat 
and sand. 

MvitSIKXliB. 

Mrysim saUoina^ Howard. Specimens obtained fi*om Port Nidiolson are 
sufficiently hardy to withstand the severities of our southern winter. Its long 
linear leaf gives a conspicuous appearance to the foliage of this species. 

Myrstm UrvUlei. Has a very extensive range from the sea beach to a 
considerable altitude in the mountain ranges. From its hardiness and compact 
form of growth, it is admirably adapted for a sheltering screen. It can be 
removed with safety when of a large aise. 
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Apocitke^ 

Paraotma alh^ora^ Eaoul. Ah elegant climber, with fine foliage of long 
lanceolate ooriaceotiB leave»; it bears panicles of white scented flowers in 
spring, quite one of the ornaments of the bushy gullies. 

Pa/rmnia roseay Raoul. In every way more slender than P. alhjfiora ; 
its blossoms have a rosy tint. Flowers in December. 

SonaKBJiB. 

Solamm amml(t>rey Porst. A very common shrub, with dark green foliage 
and purplish flower ; berry orange coloured, edible. Its usefulness as a 
sheltering plant or nurse for young trees should be mentioned. It is grown 
from seed without the least trouble ; not very hardy, but its usefulness as a 
nurse-plant, from the raj)idity of its growth, can scarcely be oveiwalued by 
the planter of exotic Coniferce or any young shrubs or trees requiring shdter, 

SoaOPHULARl NEJG . 

Veronica Dieffenhachiiy Benth. This species, from its drooping habit, spreads 
over a large space of ground in proportion to its height. Our experience leads 
us to conclude this plant is a shy bloomer ; it is easily propagated by cuttings ; 
it thrives well in a light sandy soil 

Veronica macrovruy Hook. f. This free-growing species is valuable from 
its thriving by the sea sida 

Veronica eMcifol/iay Forst Tliis shnib is familiarly known in this district 
and throughout the province as Koromiko ; it is so universally met with that 
its claims for cultivation as an ornamental plant are not sufliciently recognised. 
Flowers throughout the summer. 

Veronica liguBtrifoliay Ounn. Although we have not flowered this species, 
young plants obtained from Port Nicholson are growing well under ordinary 
cultivation. 

Veronica Traverdiy Hook. f. This species heads an important group of 
the fiuxdly; it haa a very extensive distribution from the coast line to the 
Southern Alps. Hardy and of excellent habit, any ordinary soil appears to 
suit it. We have a very distinct sub-aJpine variety, obtained from the rooky 
banks of a creek in the Ashburton District ; it is dwarf in habit, from 2 to 
8 feet in height, of spreading form ; the leaves large, very coriaceous ; 
flowers abundant ; cuttings require a longer time than most other species to 
form good roots. When better known, perhaps this shrub m4y be allowed the 
honours of a distinct species. 

Veronica vemicoeay Hook, f. One of the most desirable of the alpine shrubs, 
whether we consider its compact habits fine colour, or the readiness with which 
it submits to, and improves under, cultivation. We have a veiy distinct variety 
from the Upper Ashburton District, which is of a dwarfer and less compact 
form than the plant commonly known by tins name ; it produces floweis 
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frequently, throughout the year ; before expansion of the petals, the buds 
exhibit a pinkish tinge ; it grows from cuttings readily, and bears abundance 
of good seed ; it thiives in any soil not too dry, and is hardy enough to with«> 
stand the cold blast of the bitterest soutli-wester. 

Veronica Foist. One of the native plants that is known to have 

been cultivated in England for some years ; it is even mentioned in Pasdon^e 
Botamml Dictionary. It is often to be observed in gai’dens and shrubberies, 
not very hardy perhaps, as its habitat naturally is in sheltered positions near 
the sea. Its pale lilac-tinged blossoms exhale a delicate perfume. From 
cuttings it is pro|^gated almost as easily as the willow. It blooms in 
UTovember. 

Veronica diommfoliot^ R. Cunn. This beautiful shrub, said to have been 
brought from the Bay of Islands, bears such an abundance of lovely white 
blossoms os should ensure it a sheltered place in every shrubbery. 

Veronica Colemoi^ Hook. f. This close-growing species attains a height of 
3 or 4 feet, with an even rotundity of form that appears almost artificial. It 
is common in sub-alpine districts. Hooker states it to bo variable, and difficult 
to distinguish frorn Fi Iccvie and F. Trmjerdi ; we have long remarked varia- 
tions both in form and colour of the leaf, and also that some individual 
8i>eoimons are much shyer bloomers than others. It will thrive in any ordinary 
soil, and is hardy enough for any aspect; it should have plenty of air. 
A variety of this kind we have seen planted for edgings. 

Vermica lasviep Benth. The species we know as V. keviif differs from 
Hooker’s description in that the leaves are without petiolm It does not thrive 
well in very dry soil 

Veronica haodfolia, Benth. Our sperimens, obtained from the Westland 
Iside of Arthur’s Pass, are of dwarf habit, 2 to 3 fret in height ; the white 
flowers, produced abundantly in short racemes at the points of the branohlets, 
bloom in October. Hardy ; it grows well from cuttings. 

Vercmca emmevXoy Hook. f. Kative of the Bun Mountain Bangs. At 
first glance its leaves appear somewhat to resemble those of K but 

are coriaceous and rounded at the point; its habit is much like that of 
V.huas^olia. It flowers in November. Hardy; It is easily propagated by cuttings. 

Veronica pmguifdiaj Hook. C We have cultivated this shrub fbr many 
years. The peculiar glaucous colour of this decumbent spedes, affords a 
pleasing contrast to mmf others in the shrubbery. Its habit is pleasing 
and it blooms freely in any situation, and is not easily lost if onoe obtained 
aa its lower branches are often found self-rooted. 

Veronica pimdeciiee^ Hook. £ A small shrubby species with a delicate 
shade of glaucous green ; its pretty blue flowers make it a desirable plant for 
the front of a border or for rookwork. It grows well from cuttings, but must 
not be {danted in a very wet situatten. 
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Veronica pinideoideBy mmor. Our specimens of tliis pretty species were 
procured from the shingle bods of the Potts Riven It is of prostrate habit, 
sending out rootlets from its trailing branches ; the flower, larger than that of 
the pi*eoeding species, is blue ; it blooms in November. It is propagated by 
division ; light soil, even if mther sandy, appears best suited to its growth. It 
is admirably adapted for rockwork. 

Veronica lycopodmidm^ Hook. f. This remai*kable looking shinb com- 
mences another group of Alpine Veronicas. Nowhere, perhaps, is it to be found 
in greater abundance than near the swampy creeks that intersect the spurs of 
Mt, Potts, at an elevation of from 3000 to 4000 feet. It may be said to grow 
about 2 loet in height, although we have seen specimens of nearly double that 
measurement. In its young sttite, with its denstdy imbricated leaves, it pre- 
sents a dark green velvety apjiearance. It flowers in November. It diflers 
from most other species in preferring a deep peaty soil, where it can always 
obtain a certain amount of moisture; it is most difficult to strike from 
cuttings, but can be propagated by layers. 

Veronica tetrasiicha^ Hook. f. Quite a fairy-like alpine ; although in its 
native localities amongst crevices of rocku it may be termed decumbent, when 
growing on a plane surface its habit becomes erect ; it is of such slow growth, 
that a plant which has blossomed for two or throe years, has not yet attained 
8 inches in height ; its peculiarly tinted foliage of silvery green is densely 
imbricate j its small flowers appear in November ; excellent for rockwork ; it 
may be propagated by division. 

Veronica Hectori^ Hook. f. This much-branched brown-looking alpine, 
is of upright growth ; leaves closely imbricate ; above the gorge of the Ash- 
burton there are specimens from 3 to 4 feet in height ; very hardy ; it grows 
most fireely from cuttings. Flowering season, November. 

Veronica aalicomioidea, Hook, f. A small much-branched alpine, with 
leaves densely imbricate ; colour greenish brown ; no specimen has flowered 
here as yet; it has been cultivated sinoe 1864. Young plants are readily 
obtained from the lower self-rooted branches. 

Veronim ovpreeaoidee* The boat coloured plant amongst this group of 
Alpine Veronicas, its fresh deep green foliage and compact shape render it a 
fitting object either for the shrubbety, or for rockwork, or any place not under 
trees ; it can be moved with safety when of large sise ; it may be propagated 

cuttings, or young plants can be obtained from the lower self-rooted 

branches* 

Veronioa SaaatHf Hook. £ One of the most curious of the alpine species ; 
it is found on the shingly slips of the Southern Alps. We find this plant 
difficult to grow, and still more difficult to propagate ; we have raised it from 
aeed ; in tranqf^lanting care must be observed. It flowers in August and 
8^»t«mber. light soil most suitable. 
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Veronica epacridea^ Hook. f. This plant bears some rosemblanoe to the last 
species, but is of very different habit ; we have observed on a shingle spit^ 
patches covering many square yards. It flowers in September and October. This 
prostrate species is well adapted for rock work ; it is easily propagated from 
cuttings, and is moved without difficulty ; light soil most suitable. 

Veromca maertmiha, Hook. f. Our specimens of this stiff erect-growing 
shrub were obtained on the mountain’s side, several hundred feet above the 
Kiver Clyde. It is easily grown from cuttings. 

Veronica HtUkemiay Muell. This is a fine foliaged species, for which space 
should be found in a front row of the shrubbery, 

Veronica Lcmiudia/nay Baoul . This shrub is about the best plant that is to be 
found on the Lyttelton Hills ; brownish green foliago, with decumbent self- 
rooting branches ; it is easily propagated, although it does not freely strike 
from cuttings. Its handsome spikes of bluish white blossoms rival, if they do 
not surpass in beauty, those of any other native plant in the district. 

Veronica Raotdiiy Hook, t More erect-growing than tlie preceding species ; 
it enjoys a wide distribution ; flowers are light mauve colour. This shrub, like 
the three preceding it, does well in any ordinary soil, without any pai'ticular 
attention being necessary for its cultivation. 

Veronica Imi/oiiay Hook. f. This procumbent herbaceous species may be 
found about the Rangitata ; it bears a pretty whitish flower, requires a shady 
moist situation, and is propagated by division and seed. 

Veronica Lyalliiy Hook. f. A prostrate-growing species from the River 
Clyde, with whitish flower ; propagated by division or cuttings ; thrives in 
lightish soil, rather moist 

Veronica BidwUliiy Hook. This prostrate species bears a close resemblonoo 
to the preceding species. Our sjieoimens were obtained above the gorge of Hie 
Asliburton and bear rose-coloured flowers ; succeeds under similar treatment to 
that recommended for the two preceding speciea 

Vbebbkacil®. 

Yiteas littoraMey Cunn. We have never seen the Puriri, or New Zealand 
Teak, growing in Canterbury ; as yet, our efforts to acclimatke this valuable 
tree have been unsuccessful, the winter being too severe. In Mr. Ludlam’s 
beautiful gaitlen, at the Hutt, a fine specimen may be observed growing 
luxuriantly ; we have had the pleasui*e of seeing it there both in flower and 
fhiit. It appears to require a warm sheltered situation, with moist soil ; it is 
propagated by cuttings easily. 

Teueridium parv\foUimy Hook. f. A twiggy shrub of very dwarf habit, 
which may be found commonly growing about Banks* Peninsula ; this plant 
may be trimmed very close ; it is suitable for dwarf edgings ; flowering season 
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in Koyember and December. Any mtber dry soil suits it, but it appears to 
tbrive best on a slope or rocky hillnsido ; con be ixjmoved easily. 

Myopcynm Forst. A shore-loving tree or shrub ; its rapid growth 

and handsome foliage render it valuable for screening the nursery of young 
trees or shelter of almost any kind, but it is not sulHoiently hardy to encounter 
very severe frosts without injury ; it bears pruning well ; if neglected in this 
respect its robust habit quickly changes the densely-foliaged shrub into a tree, 
with its lower part furnished with lateral twigs, the bareness of which detract 
from its beauty j it may be headed to within a few inches of the ground ; in 
transplanting, a dull day should be chosen for the puipose, as the young plants 
are apt to flag. Its pale flowers are succeeded by a purple dioipe ; it is subject 
to scale. 

POLYOONEiE. 

MvMenhechia adpreaaa^ Lab. A fast-growing twining climber, its rambling 
habit covers a considerable space ; its foliage of bright green cordate leaves 
may be fotmd useful for concealing some shabby object or unsightly corner ; 
its spikes of blossoms are very pretty and graceful, they may bo observed 
during several months of summer ; rather damp soil most suitable. 

LAUKIKEiB. 

Neaoda/phm Tarawa^ Hook. f. Small plants obtained from the neighbour- 
hood of Wellington appear to thrive very well. In a report furnished to the 
House of Representatives, 1869, N, Tawa is alleged to be found in Oxford 
Bush, in this province. 

MOKIMIACKfi. 

AtJmoaperma Novea Zdandice^ Hook. f. Small plants of this fine tree look 
thriving 

Hedyoevrya dsrUata^ Forst. This beautiful evergreen shrub is sometimes 
called the Holly, from its deep green glabrous foliage and abundant clusters 
of red berries ; fix)m the character of its roots, not unlike those of Drimys^ it 
can be removed vrith safety if ordinary care bo taken; although found in 
sheltered spots, it flourishes witli a south-west aspect 

PnOTBAOBJB. 

KnighHa eoooeha. Small plants of this lofty tree are thriving. 

Thymelsas. 

Pimeiea Tra/verdi, Hook. £ Our specimens of this dwarf glabrous-loafed 
alpine were obtained some distance above the Rangitata Gorge ; it is erect in 
habit» bears pinkish white flowers ; it thrives in stiff clay soil, and it is very 
di£SiOult to remove without injury ; it is readily raised from seed. 

Piindm proitraiOf VahL Common amongst the Malvern Hills ; of prostrate 
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habit ; its trailing branche* somewhat radiate ; its creamy white flowers awi 
fragrant, and succeeded by greenish white fruit ; it does well in stiff soil ; 
from its long tap root it is difficult to remove with safety. 

CUPUUFEBJE. 

Fagua Menziesii, Hook. £ As is well known, the Fagua family occupy 
one of the most important positions amongst the forest trees of the Middle 
Island ; not unlike tlie kauri in respect of being gregarious, whole bushes may 
be observed composed almost wholly of Fagua, Four species are recognized 
by botanists ; these are known to settlers by the names of Block, White, or 
Red Birchy not Beech, which wordd be their more correct designation. 
Specimens of F, Mmzieaiiy obtaineMl from the head waters of the Eakaia, are 
making fair growth. 

Fagua faaooy Hook. f. Not very common in Banks’ Peninsula. Young 
plants look well. 

Fagua Sclaudriy Hook. f. In some few places on Banks’ Peninsula this 
well known tree may yet be found growing to a large size ; some we measured 
were 14 feet in dreumferenoe. 

Fagua Ci\ff6rtioide8y Hook. f. The Black Birch of the Malvern Hills, eta 

All the Fagi grow well in rather strong soil, can be easily removed, and 
grow freely fiom seed ; they are hardy, and their foliage forms a capital contrast 
in shrubberies and plantations. 

PiPERACBJS. 

Piper eacedamny Forst An aromatic shrub with bright green cordate 
leaves, the fruit a long-shaped yellow berry. This plant requires a sheltered 
and rather moist situation ; it is well worthy of cultivation ; it can be removed 
without difficulty. 

CONIPEKJB. 

The conditions necessary to the successful cultivation of New Zealand 
Conferee differ much from those which mark the usual routine of fine culture ; 
a certain degree of moist shade and shelter is requisite j that this ha absoltitely 
necessary anyone can asoertain who will take the trouble of observing the 
natural habits of the various species, and the peculiar conditions attending the 
growth of young plants. As an instance, the gtx)up of Fadoearpi may be 
mentioned, the seedlings and young plants are mostly to be found growing 
under the moist shelter of a variety of shrubby undergrowth, of which the 
Ngaio frequently forms a large proportion ; here they may be sdd to hide 
ihemsslves, as it were, from the cold blasts of winter and the scorching rays of 
tile noontide sun in summer time, presenting lively green shades of foliage, 
•tidom, if ever, to be met with in an open exposure. In one word, if our 
native Con^ftm are treated in the aame manner under which exotic pteea 
Aourish, the result will be disappointment and p<u>kaf« M the number 
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of oaaoaliies are enumerated, the ooourrenoe of whicli might be fairijr attributed 
to drying off. 

Dammara axMtraXiSj Lambert. This noble tree is, pa/r exedlencey the Queen 
of the New Zealand forests, as it has been aptly termed. In this southern 
latitude, as yet, we have been unable to acclimatize it successfully ; it is of 
slow growth even at the Hutt ; wo imagine that judging from the extreme 
localization of this magnificent Conifer, its cultivation is attended with diffi- 
oulty ; probably certain incidents of soil, shelter, and aspect, are indispensable 
to Buocesa According to Paxton, the Kauri reaches the height of 400 feet. 

Libooedrua Doniana, Endl. This beautiful Conifer may still be found in 
Banks’ Peninsula, though rare ; in the Otira Gorge it may be found in great 
numbers ; young plants can be removed safely, but require shade and shelter ; 
some are growing here in quite exposed situations, but it should be noted that 
numbers have died from want of shelter ; the handsome foliage of this Confer 
(not very unlike that of Arbor vitce) will repay the grower for extra care and 
attention ; rich soil, not too wet, appears most suitable. 

Libooedrua BidwiUii, Hook. We have observed some fine specimens 
growing on Mounts Sinclair and Fitzgerald ; in its habit of growth it preserves 
a rounder form than that of the preceding speciea 

Podoea/rpua ferruginea, Don. This excellent timber tree, called the Miro, 
seems to fiourish both in valleys and on hill-sides; shade and shelter is 
requisite for young plants ; soil, if moist, must not be absolutely wet. 

Podocarpua mvalia, Hook. f. One of the hardy inhabitants of the Southern 
Alps, where it may be observed battling successfully with a rigorous climate ; 
wo have rarely noticed it with a straight stem ; plants of this slow-growing 
species are greener in foliage than specimens of P, Tota/ra, the loaf also is much 
shorter ; however hardy its constitution may be, young plants require shelter ; 
they may be transplanted safely without much trouble. 

Podoimpm ToUvra, A. Cunn. Well known as one of the most valuable of 
the forest trees of the country. This species does well, and makes rapid 
growth under cultivation ; it may be transplanted without difficulty, can be 
propagated by cuttings, for which purpose care should be taken to select slips 
from hadmg shoots. A variety of Totara has broader leaves, thinner bark^ 
and wood which is said by bushmen to be of tougher quality. 

Podo(mpua apioaUa^ Br. Mai or Mataii, the well known Black Fine, 
which settlers find useful for so many purposes Bobust as the tree becomes 
in its adult state, we have experienced great difficulty in cultivating young 
plants ; without shade or shelter it seems an almost hopeless undertaking. 

Podoowtpm damydMdaa^ Bioh. Kahikatea^ or White Pine, luxuriates in 
deep alluvial soil in shady situations ; if exposed, the foliage exchanges its 
green hue for dull brown tints ; in a dry position its growth is exceedingly 
alow ; can be removed with safety ; grows well from seed. 
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JDucrydium cupreedntmf Solcmd. The graceful drooping foliage of the 
Bimu is, perhaps, unsurpassed in beauty by that of any other native Conifer ; 
it requires a moist and rather sandy soil, with abundance of shelter ; it should 
be removed oarefully, in order that the rootlets may not become too dry. 

Dcccrydium Colmeoi, Hook. In very exposeil positions this tree or shrub 
maintains a dense habit of growth, perhaps 6 to 10 feet in height ; in more 
favoured situations it approaches the dimensions of a fair-sized tree. 

Ph/yllodadua trichoimnoides^ Bon. This singular looking North Island 
pine grows freely \ it meiits a place in plantations of forest trees from the 
contrast it affords by its curious purpliah-tinged foliage. 

Phylloeladvs alpinuay Hook. f. In its native state it withstands the rigour 
of most inclement winter seasons ; its close growth, conical form, and the 
silvery appearance of its foliage, make this species a most interesting object 
when seen amongst the rocks of its rugged mountain home. It is slow 
growing ; may be removed without difficulty ; can be propagated by cuttings, 
or may bo increased by layers. 

MONOCOTYLEDONS. 

Liliace^ 

Rhipogonum soa^idenSy Forst This obstructive climber, which so often 
delays the progress of the wanderer through the bush, is not unattractive with 
its dark coriaceous foliage and clusters of scarlet berries ; excellent baskets 
can bo manufactured from its stems, also handsome walking canes that would 
be prized in Europe ; we believe there is no better material for ships* fenders 
than is supplied by the stems of the Supple-jack. 

Cordylim omtrdliBy Hook. £ The Ti Palm, or Cabbage Tree, is too well 
known to need description ) as a screen hedge it affoixls excellent shelter \ 
grows freely and rapidly ; can be transplanted without any difficulty ; its huge 
spikes of flowers are very fmgrant, and might 1x5 mad© to yield a valuable 
perfume ; it delights in rich soil ; its presence is said to indicate moisture. 

Cordyline itidiviaay Kunth. This Gordylvm^ generally about 10 to 12 feet in 
height when it is met with on Banks* Peninsula, yet specimens are occasionally 
obaorved reaching from 20 to 25 feet ; grows well in fmr soil, but is liable to die 
oflT in its young state if not well attended to ; it requires plcmty of room and air« 

Cordyliney sp. The Titawhiti, of the Whanganui tribes, grows here very 
well ; it has a dark green leaf, and throws off young plants more freely than 
some of the other species. 

Phormiun termct Forst. The cultivation of native Flax has already been 
so often dwelt upon, that any remarks on the subject must be quite 
unnecessary, more especially as the whole subject has been exhaustively 
treated by the Report of the Flax Commission. A variegated variety, differing 
somewhat £rom any other with which we are ac<j|uainted 9 was found growing 
near the beach in Port Cooper. 
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Amt* XXXII . — On the Natwrdl Hutory CoUeciiom in UkA Otago Mmmm* 

By J. S. Webb. 

[Read b^ore the Outgo Institute^ January 11, 1870.] 

I BELIEVE that there are still a great many persons who look upon the pursuit 
of any department of natural history, which does not directly serve industrial 
purposes, 08 a frivolous occupation for adults. From my own observation, I 
should bo disposed to say that this feeling is even more pi'evalent in the 
colonies than at home. I make this remai'k os siiecially applicable to the 
working men, amongst whom I was accustomed in my native town to meet 
many ardent students of nature. But it ia true, I believe^ of all classes, and 
1 think the fact is much to bo regretted, in view of the large number of young 
people who are growing up around us, for whom the pursuit of natural history 
would furnish one of the most improving and delightful ooouiyations for tlieir 
leisure horn’s which can be devised. I hope that the formation of this Society 
will have considerable effect in promoting the study of nature amongst us. 
Those who are indifferent to it, are so from want of information, both as to 
itself and as to its tondenoiea 

Irrespective of its share — a great and noble one — in the work of civilization 
and progress, the study of natural histoxy brings with it, to all who embrace 
it, its own special gifts for the individual. Nothing is moro influential in the 
formation and maintenance of healthful habits — it aflbrds a relaxation both to 
botly and mind, which never enervates ; it is a pastime which leaves no languor 
behind it It is much more than all this ; it is a training for the mental 
faculties unsurpassed by any other. It is not alone the reasoning faculties, 
the memory, the powers of observation, and the capacity for methodical habits, 
whose development it subserves. It is on the highest part of our being that 
it takes surest hold. The poetic and coneeptive faculties know no nursery like 
that of nature. The passions and aspirations of the heart of man And nowhere 
so calm a monitor, so pure and perfect an inspirer. No avenues lead more 
directly up to what is Highest, both on Earth and in Heaven, than hers. 
Knowing all this by my own experience, and from the testimony of so many 
great and good men, 1 feel the utmost concern that the youth of this country 
should lack so many of those facilities and incentives to the study of nature, 
hy which in more favoured lands the young are allured to it This is my 
apology for bringing before the Institute a pap^ exolusively devoted to natural 
history subjects. 

The proper title of ray paper would perhaps be, ** Work for the Institute 
in the field of Natural History,” In laying before you a serieB of lists of what 
is wanting to render the Natm^al History department of our Museum a fiiir 
rcqpresentatioci of the Flora and Fauna of Otago, my siiecial object is to solicit 
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the wudAtanoe^ all who ai^ able to render it, whether members of the Insti- 
tute in the work of completing the coUeotions which ha^e been so 

orediteibly begun ; and to explain as far as I am able in what directions the 
^dt efforts should be made. Did this work only involre the gathering of 
specimens, 1 should hare felt more diiHdence in taking up the time of the 
meeting with what I have to say. It is the collection of facts that is of the 
most importance. An array of dried plants or stuffed animals, though brought 
together with much labour, and arranged with elaborate care and the highest 
skill, would of itself be of little more value than a peep-show, if nothing were 
known of the plants and the animals, their homes and their ways, except what 
could be gathered by the eye from the collection itself. In the observation of 
the conditions and habits of the world of life around him, there is a great 
field, and a very interesting one, open to the student of nature in Otago. 
I sincerely hoj>e that, under the auspices of this Institute, much will be 
gathered in it, and that what is thus gathered will be made known through 
our TranaactioiLS, to all who delight in such information. 

THE HBRBARIUM. 

I shall confine myself, in this paper, to some remarks on the Botanical 
Collection in the Museum. I give precedence to it because 1 believe there are 
in Otago more students of botany than of any other branch of natural history, 
and because the collection itself is a large and important one. At the same 
time, this is the only department of the science as to which we have any means 
of information on matters connected with cur own province, beyond the walls 
of the Museum itself. A good deal of information about the natural history 
of Otago, lies scattered over the world of books ; but it is altogether inao* 
oessiblo to those who are here on the spot The botany of the province Is an 
exception to this nde. Besides the information contained in Dr. Hooker’s 
Hcmdhooh of the J^ew Zeakmd Flora^ there is a very useful paper on the 
Botany of Otago, by Mr. Buchanan, to be found among the othet* Exhibition 
Essays, in the volume of Tramactioni of the New Zealcmd In^Me for the' 
year 1868. Some important notes on the same subject have also been published 
in a separate form, by Dr. Lauder Lindsay, for, though the latter work is 
entitled CorUrilmHons to New Zealand its real subject is the Flora of 

Otago only. 

1 should say at the outset^ that thm are many bulky plants mentioned in 
these lists, as required for th^ Museutp, which cannot be proper^ represented 
by specimens, such as a herbarium is usually composed of. It would be very 
well if drawings of most of these could be got ; and, at any rate, the floweting 
heads and fhiits should be obtaiiied. A series of specimens of the seeds and 
fruits of most of our plants is wanted. These specimens of plants in the 
Museum were gathered and prepared by Mr. Buchanan^ I need hmrdlj say. 
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therefore, that they are mostly very good aud complete* Only a part of them, 
however, include samples of the fruit, or of any but the flowering stage of the 
plants themselves. 

The first thing to be noted in regard to the Herbanum, is the fact that it 
is essentially a collection of western plants, made, I presume, during the 6X}>e- 
ditions of the Geological Survey StaflT to the Lake District and West Coast 
With the exception of thirteen plants named in one of the lists appended to 
this paper,* all the specimens in the Museum are of species which occur in 
(what Mr. Buchanan has called) the western region of the province— i e., the 
country lying to the west and south of the course of the Molyneux Kiver. 
A great majority of tlie plants which belong to the western region are also 
found on this side of the province. But a considerable number of those most 
common in the immediate neighbourhood of Dunedin, are unrepresented in the 
Museum. This fact alone deprives tlie collection of much of its value for the 
young botanist, who, however assiduous ho may be, cannot at the outset of his 
studies make any rapid progress without tlie assistance of a pretty complete 
collection of the plants he first makes acquaintance with. A still more 
important point in which the Museum Herbarium is wanting, is in dupUoate 
specimens. Tlie plants, as at present exliibited, ai^e not available for study. 
As against these disadvantages, wo may congi*atulate ourselves that a majority 
of the rarer plants are represented by beautifully prepared sjieoimens, so that 
we may hoj>e, in a short space of time, to fill up most of the gaps which do 
occur, if anything like a proper effort is made. 

Taking the catalogues of Buchanan and Lindsay as representing what is 
known of the botany of Otago, wo shall find that there are 196 plants unrep- 
resented in the Museiuu Herbarium. In the lists I now present to the Institute 
I have divided these plants as follows : — ^Taking first Mr. Buchanan's list as a 
guide, we find fourteen plants peculiar to the eastern region, thirty-four peculiar 
to the western region, and 137 common to both regions, wanting in the 
Museum* To these X add a further list of eleven plants (making a total of 1 94) 
gathered here by Dr. Lindsay, which appear to have escaped the observations 
of Dr. Hector and Mr. Buchanan. These are neither represented in the 
Museum nor mentioned in Mr. Buchanan’s paper on the Botany of the 
Province. This fact corroborates what I have endeavoured to impress on my 
fidends who are botanists, viz., that there is ample scope for the discovery of 
new forms in Otago. I may add the fact that there are growing in the garden 
of my friend, our respected Vice-President, Mr. Beverly, two plants, one from 
Preservation Inlet, and the other found by himself so near Dunedin as School 
Oredc, which do not appear to have been yet described — ^which are new, not 
merely to the province, but to the colony. I mention these facts, because the 


^ No lists have been forwarded for pubUoation.'— fin. 
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Iftudabld ambitloiii to be firet disooterer of eome tiew natural forin^ bee 
always been one of tbe strongest inoentlTes to the earnest student of nature. 

It is not, however, the mere completion of our roll of species that is 
wanted, A very Urge number of New Zealand plants are highly variable in 
tlieir character. To obtain a thorough insight into the limits of this variation, 
and to discover what we can of its probable causes, forms a far more attractive 
and interesting sphere of labour than the mere collection and determination of 
species. As an illustration of this variation, I have brought with me, 
four difibrent forms of one of our commonest plants. Tlio 8j[)eciTJien8 of the 
common “lawyer,” or Tataramoa {Rubus mtstralia)^ exhibited, are referred by 
botanists to one species, and it is stated that passage-forms occur, connecting 
all these apparently different planta It will be highly interesting to obtain 
complete series of such passage-forms, if they do indeed exist, with information 
as to the exact localities which they affect. In regard to this particular shrub, 
I must confess to some incredulity, in spite of the concurrent testimony of 
botanists. The strangely different forms marked 1, 2, 3, and 4, liave been 
gathered close to one another on the same soil, growing under tlie same aspect, 
being, in fact, produced tinder identical circumstances. Many problems of 
this sort lie before the botanist in New Zealand. I do not propose to 
detain you by instancing the more prominent oases of excessive variation 
which characterise the flora of New Zealand. There is a very interesting 
paper, by Mr. Travers, in the first volume of the Transactions of the Nm 
Zealand Institute on the subject, and Dr. Lindsay’s ContribuUons to N&tb 
Zealand Botany is full of remarks upon it. The latter gives {Contribu^^ms to 
Kew Zealand Botany^ p. 46) a long list of genera, which are exceedingly 
variable, including more than a hundred different species of plants ; and says 
of them, that they present such a continuity of variation — such chain of 
passage-form connecting varieties and species — so great a variation of the 
individual from the type, that limitation at all is either set at defiance, or at 
least the limits assigned in published floras are much too trivial, precise, and 
minute.” 

In connection with this subject, some of the geological features of this 
island arc worthy of notice. It appears to be a generally admitted theory with 
our geologists, that at a comparatively recent period the elevation of the land 
which now forms the eastern portion of New Zealand was accompanied by 
depression of the western area. Something like a general falling over to the 
westward is indicated, bringing the tertiary ibrUiations of the eastern s6a*boaid 
over the level of the sea. Accepting this theory as the best e:^planation of 
observed facts, an interesting question arises fbr the botanist r how far are 
these endless variations of New Zealand plants in the central and eastern 
areas, due to the fact that, though directly descended from thoSe of the western 
region, they have had to contend with natural droamstanees altogether different 
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ft^ U&oae which prevailed before theee great changes of the surface features 
of the land were achieved 1 Is not this great variability and indication of a 
transitional epoch such as, so far as we know^ no area of equal extent on tho 
surface of the globe offers us equal facilities for studying 1 These are questions 
to which we neod not despair of obtaining answers if the peculiarities of our 
own local flora ore assiduously stiidied, and tlie results obtained brought 
together for careful comparison. T leave it to those who have more intimate 
knowledge of New Zealand botany to follow up on idea which I only venture 
to throw out os an incentive to study. If by thus stating a theory I succeed 
in stimulating the lovers of nature in Otago to closer and wider observations, 
and induce them to send their notes to be read at our meetings, the information 
obtained will he ecpially welcome, whether it support or destroy the hypothesis. 
In connection with this part of my subject, tlio study of our fossil flora will be 
of much importance, and I shall take the opportunity of referring to it again 
when I bring up my remarks on the geological department of the Museum. 

One more point I will take leave to dwell upon befoi’e concluding. As I 
have already stated, I think it highly improbable that the list of Otago plants 
is at all nearly closed. Mr. Buchanan, in the pa|)6r already referr6<l to, 
catalogues 507 species of Otago Phcrnwgams (flowering plants). This is little 
more than half the number already assigned to New Zealand by botanists. 
Wide as is the geographical range of these islands, it is highly improbable that 
so many as 500 species do not range throughout this extent, in localities suitable 
for their growth. It is, on the other hand, probable that many entirely new 
spocios will yot reward the diligence of our local observers. Dr. Lyall appears 
to have reported the collection of several plants on the West Coast which have 
not since been gathered there by botanists. No settlement having as yet been 
planted there, this fact con hardly be deemed suspicious. But the list which 
accompanies this paper, of flowering plants ooUeoted within the older settled 
districts of this province by Dr. Lauder Lindsay, during a hurried visit in 
1861, which have apparently escaped tho notice of such indefatigable observers 
as Hector and Buchanan, offers us still stronger evidence that there is yet 
plenty of work to be done by local botanists, before we can venture to say 
what is to be found in Otago and what is not.^ 

Mr. Buchanan has added greatly to the value of his catalogue of plants by 
affixing to each species letters and numbers indicating (1) tho elevation at 
which it is found, (2) whether it belongs to the east or west region of tho 
province or to both, and (3) its relative prevalence or scarcity. It would be 
matter for wonder if all his determinations of these several particulars should 
remain unchallenged. It is poosilfle, too, that clerical or typographical errors 
may exist amongst these ixidioes. It will be the duty of local observer 
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carefully to check his conclusions. I have been induced to refer particularly 
to this by the fact that I find one shrub, Mdicope rnnplex — ^not at all uncommon 
about Dunedin — marked by Mr. Buchanan with the figure which indicatee 
“ the mere occurrence of a few individuals of the species.” If his catalogue 
were carefully analysed by eveiy naturalist in the province, it can hardly be 
doubted that information on all the points I have referred to in this paper 
would be forthcoming. I do not think that the Institute, in the first year of 
its existence, could more usefully promote this one amongst the studies which 
it has taken under its wing, than by collecting such information and placing 
it at the disposal of Mr. Buchanan, for the purpose of publishing, under the 
auspices of the Institute, a revised edition of his valuable essay and catalogue. 


Art. XXXIII . — On some New Species emd Varieties of JVew Zealand PlarUs, 
By JoHK Buohanak, of the Greological Survey Department. 

[Read h^ort the Wellkigton Philosophical Society^ /une25, 1870.] 

On a supposed Uylmd Aosena. 

An apparent Hybrid Aoama has been observed in the neighbourhood of 
Wellington, partaking the characters of Aocma Sanguisorbee, an indigenous 
species, and Accena ovina^ an introduced species iVom Australia, both found in 
the same locality. 

The first of these having the flowers in globose heads, is constant to this 
character over New Zealand, whilst the Australian speoios has the flowers 
arranged in long obovate spikes. 

The supposed hybrid shows below the globose heads several small clusters 
of flowers, axillary to bracts on the pedimole, thus becoming an intermediate 
form. 

If the theory of hybridization prove unsuitable, this form must be aoo^ted 
as a recent variation fix)m Acema Sa/ngmsorhee^ as it has not been noticed 
previously ; the presence of the two sjieoies on the same spot is, however, a 
remarkable coincidence. 

Collected by J. Buchanan, on Mount Victoria, Wellington. 


[Read hefore the Wellingicn PHUosopTUcal Society, October 22, 1870.] 

Diohondra brwifoUa, Buchanan, n. s. 

A small minute-leaved, creeping, tufted, glabrous herb. Leaves shortly 
petiolate, renifbrm, ^ inch brood, entire, glabrous. Scapes 1 inch longi 
pubescent or glabrous, four times longer than the leaves. Flowers Solitary; oorolla 
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longer than tlie calyx, the latter oiliate or ailky. Other characters of flowers 
and fruit the same as D, rei)en0* Capsule long, silky. 

Hab, — Popotunoa, Otago. Pastures, in swampy places, mixed with 

repena. 

This distinct little s[>6cies is easily distinguished from 2). repena by its 
much smaller size and uniform-sized leaves, its long scapes, and nearly 
glabrous character. - 

Collected by J. Buchanan. 

Aristotdia erectay Buchanan, n. s. 

A small, rigid, erect, opposito-branchod shrub tree, with reddish brown bark, 
ultimate twigs pubescent Ijoaves on short pubescent petioles, oroct, oblong 
lanceolate, 2-2 J inches long, oj)posito, finely and I'cgularly serrate, pubescent 
on midrib. Bacemes J inch long, erect, axillary in opposite pairs, scattered all 
over the branches ; peduncles, pedicels, and calyx jmbescent Flowers few, 
small, dioQcious, in opposite pairs, with large leafy bracts ; mole flowers not 
seen, petals of female flower entire, sometimes lobod, a little longer than the 
woolly fringed sepals. Fruit not soon. 

Hab. — Lake Distinct, Otago, 1200 ft. alt. ; Wyndham, Otago, 800 ft. alt. , 
Paten, Wellington, 1000 ft. alt 

Collected by John Buchanan in the South Island, and Dr. Hector in the 
North Island. 

This species is not uncommon, but easily overlooked when not in flower ; 
it often retains the lobulato form of leaf till nearly full grown, and has then 
proved always a puzzling plant 


Arrcmgemmt of the NefW Zealand Species of Aristotelia, to show the position of 
the New Species, Aristotelia erecta. 


(a.) Eacemes aggregated. 

Leaves membranous, pubescent, 3-5 inches long 
Racemes aggregated on the branches in large 
masses of flowers. Berries large, black. Des- 
cription otherwise as in Hwndhooh 
Leaves membranous, pubescent only on the*^ 
principal veins, 3-5 inches long. RacGmes a] 
gated in lesser masses of flowers than the last 
Berries small, red. ) 


} 


Aristotdia racemosa. 


VLXf? I 

>Sulwqieciies, Colensoi, 


(b.) Eaomnes socUtered, 

2. Iieaves^iSmaUer, 2-2} incflies long, glabrous \ 

vCXoept on the midrib, lobulate on young plants. > Aristotelia oreetfiu 
Racemes small, scattered over the branches. ) 

Braudes tortuoua Leaves very small and ) 
coiiaceous. Racemes very small, or reduced to > Sub-species, 
single flowers. j 
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[Read h^ott tfie Wellvigton PhUoeophical Society ^ November 12 , 1870 .] 
Undei&rihed Va/rietiea of Clajrtonia Australasica, IToohf, 

Considerable difficulty has been experienced by collectors in determining 
this wide-spread little ali)ine, from the description in the New Zealand 
Hcmdhooky a racemose variety beiilg much more common than the described 
species. 

The two following varieties ai*e constant in large patches, and perhaps are 
so also over certain districts exclusively ; the variations may therefore be 
considered as due to different conditions of growth only. 

Claytonia AmtrakmcOy Hook. f. A glabrous, slender, creeping, succulent, 
tender herb, rooting at each node, where leaves and scai)es ascend. Loaves 
solitary or in distant pairs, terete, and thickened upwards, obtuse, J-2 in. 
long, pale green, the petioles dilating into membmnous aheatJis at the base. 
Shapes axillary, solitary, Lflowered, erect, usually shorter than the leaves. 
Flowers pure white, variable in size, ^-Jin. diameter. Capaulea 
Z-aeeded, Seeds large, ahimng, black 

Hab.— Lammermoors, Otago, 3000 ft. ; Mount Alta, Otago, 5000 ft. 

Collected by J. Buchanan. 

Yar. a. Udora. Leaves fasciculate and single on the same plant, 1 in. long. 
Flowers in pairs, or sometimes two pairs on the same scape, shorter than the 
loavea 

Hab. — Mount Egraont, 6000 ft. 

Collected by J. Buchanan. 

Yar. b. racemoaa. Leaves fasciculate and in pairs on the same plant, 
2 in. long. Bacemes of 4-7 flowers, pink, much longer than the leaves. 
Bracts largo, membranous. 

Hab. — Dun Mountain, 4000 ft. 

Collected by Heniy H. Travers. 

This very showy variety, with its mass of pink flowers, is worthy of 
cultivation. 


Cyperus graoilia, Buchanan, n, s. 

A flaccid pale green glabrous leafy plant, 1-2 ft. high. Culm sharply 3-angled, 
grooved, LI 0th in. diameter. Leaves shorter than the culms, keeled, margins 
almost smooth, sheathing part with white membranous border. Involucral 
leaves 3-6 in. long. TJmbels of 6-8 short rays, |-1 in. long, spris^ging ftom 
nearly the same base as the involucral leaves, and forming dense round masses, 
Spikeleta arranged in globose umbels ^in. long, pale dull green. Glumes 
ovate, acuminate with white membranous border. Nat 3-angled, pate whitkh 
green. Style persistent. 
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Hab. — Swampy ground iu tbo Hutt Valley, Wellington. 

Collected by J, Buchanan. 

The slender habit, circular uml>el8, and pale colour, distinguish this at 
once from Gype'ms mivlatus* 

Isohpis globomy Buchanan, n. s. 

Culms erect, 1-2 ft. high. Spikelets aggregated in dense globose heads imme- 
diately below the very obtuse tip of the culm, very narrow, linear, J-J in. long. 
Fi*oIiferou8 culms 2-4 inches high, sheathed at the base, and bearing smaller 
heads of linear spikelets. Glumes oblong, obtuse, in the proliferous heads 
acute. Nut 3-gonous, pale, smooth, not dotted. 

Hab. — Karori Hills, Wellington, whore it shows bright green patches in 
damp hollows. 

The long linear spikelets distinguish this from the other New Zealand 
species. 

Collected by J. Buchanan. 

Sellieria faacioulatay Buchanan, n. s. 

An erect small shrub. Leaves ^in. long, obovate, coriaceous, nerveless, 
fasciculate on alternate short branches. Flowers on short j>ed uncles, 3-4, 
terminal on the branches, axillary to the uppermost leaves. Peduncles J in. 
long, witli two subulate opposite bracts above the middle. 

Collected by Dr. Haast at Weka Pass, Canterbury. 

The shrubby habit of this plant allies it more to Scosvola^ but for several 
other characters, which place it with Sellieria and nearest to S, rc^diccms. 

Clematis afoliata^ Buchanan, n. s. 

A rigid wiry-branched climber. Branches finely grooved, glabrous, whole 
plant leafiess, or leaves i*eduGed to opposite tendrils. Male fiowers | in. 
diameter, solitary, terminal, on produced i)eduncles at the ends of the branches. 
Foduncles 1 in. long, silky, with one bract at base, in the axils of tl\e lost pair 
of tendrils. Sepals 4, greenish white, linear oblong, acute, silky. Anthers 8-12, 
linear obtuse. Female newel’s few, 2-4, in the axils of branches or tendrils, 
in single or opposite pail’s. Peduncles |-1 in, long, silky, with on opposite 
pair of bracts on the middle and bracteate at the base. Aolienos silky, with 
long feathery awns. 

This well marked species is often found as an unsupported shrub, weaving 
and intertwining its stiff branches on themselves, and forming upright dense 
masses. 

Hah. — Waitaki Valley, Qtago, and Marlborough. (See Trans. V. Z. Instt 

i.) 

Collected by J. Buchanan. 
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Olea/rut capiJlaTisy Buchanan, n. s. 

A small slender-branched shrub. Branches, panicles, and petioles covered 
with closely appressod buff tomentum. Leaves J*-l in. long, membranous 
ovate, obtuse or acuminate, nearly entire, covered below witli silvery white 
tomentum, young loaves silky above. Heads few, in lax oj)en oorymljs. 
Florets 8-1 2. Pedicels long, very nairow, hairdiko. Panicles of 3-5 hoods, 
sometimes 5 in. long. Achene with a few scattei'ed forked hairs. 

Closely related to 0. nitida^ Hook. f. 

Hab. — Nelson Motmtains, altitude 4000 feet 

Collected by Henry H. Travers. 

Melicope ManteUii, Buchanan, n. s. 

A glabrous small tree, 12-15 ft. high, branches slender, dark brown. 
Loaves dark gT*een, opposite, 3-foliolate, the side folia sometimes dropping off, 
leaflets 1-lJ in. long, oblong or obovate, rounded at point, cronulate or entire? 
flat, often overlapping on tlieir inner sides. Petioles shoi’ter than the leaves, 
narrowly winged with a groove on the upper surface. Flowers small, white 
or pale greenish yellow, in small axillaiy cymes, which are often reduced to 
three flowers. Petals linear oblong, i-eflexed when in full flower. Ovary 
hirsute. Carpels scarcely cotiaceous, few veined, i)ollucid dotted, punctate. 
Flowers and fruit otherwise the same as Melicope mtvplexy to which, Dr. Hooker 
says, it is closely allied. 

Hab. — Common in the neighbourhood of Wellington, associated with 
Mdicope tema/ta and Melico'pe simplex. From the first of these it is easily 
distinguished by the darker green foliage, smaller flat leaves, hirsute carpels, 
and smaller fruit ; and from the letter by its larger temato leaves, flowers, and 
fruit. 

Colloctod in Wellington and Auckland by J, Buchanaa 
Co^yrosma semdata^ Hook. n. s. 

A small upright unbranchod shrub, 10-18 ia high, Leaves large, 
coriaceous, 1-1 J in, long, broadly obovate, round at tip, serrulate, tapering 
into a very short stout petiola Bpeoimens in the Museum Herbarium not in 
flower. Fruit apparently sessile, hidden amongst the leaves, 

Hab. — Siib-alpino altitudes of Otago and Nelson, where it is usually found 
growing among grass. Lower part of the stem blanched white. 

Dr. Hooker, in a letter to Dr. Hector, remarks, — “This plant is a 
botanical curiosity, as being the only species in this large genus with serrated 
leaves.” 

Collected in Otago by J. Buchanan, 1805, and by Dr. Hector in Nelson, 
1869. 
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Aet. XXXIV. — On liecent CJirntgea in NonmiclatiAre of tits Nev6 
Zealand Ferm» By John D, Enys. 

[Rtad hifore the Philosophical Institute of Canterbury ^ October 6, 1870.] 

In the Sympm FlUcum of the late Sir W. J. Hooker and J. d. Baker 
(liondou : 18C8), a considerable number of cbanges have been made in the 
names of the Ferns of New Zealand, given in Hr. J. D. Hooker’s Handbook 
qf the New Zealand Flora^ 18G4, and as these newly adopted names will be in 
future accepted and employed by botanists, 1 have drawn up the following 
list for the assistance of our local collectors. 

It will l>e observed that the list also includes some new species, which have 
been added to the Flora of the country since the publication of the fii*8t 
volume of the Handbook, although some of them are mentioned in the 
‘‘Additions, Corrections, etc.,” p. 722, of the second volume. 

Those new sj^cios are, — 

Gleichenia dichotoma, — from tlio Hobsprings of Karapiti and Rotoraahana, 
llymenophyllum ciliatum, — discovered by W. T. L. Tmvoi's, on the Nelson 
mountains. 

LomoAria dura, — Chatham Islands. 

Nephrodium unitu/in, — Hot-springs, North Island, 

As regards Jlymenophyllu'ni ceruyinomm, Dr. Hooker does not agree with 
his father’s opinion, and retains tlie name arayhiositrny as ho says that the 
plant from Tristan d’Acunha is not distinct from that found in Now Zealand. 

In the Synopsis, a now Trichoinanes is desoribod, and ctvlled Armstrongii, 
after the discoverer, a son of the Ooverument Gardener of Canterbury. 

[The list given by the author of this pa|>er was imperfect, and has there- 
fore been included in a complete corrected list of all New Zealand Ferns, 
which has been printed sopanitoly for the convenience of collectors, and 
issued with Part 2 of the Proceedings, 1870. — Ei>.] 

Aet. XXXV. — On some Algm from tlw Challum Ishmds. By Professor 
J. Aoardh, of Lund. Communicated by F. von Mueller, C.M.G., 
M.D., Ph.D., F.R.S. 

[Read before the WeiUngton Philosophical Society, Octeher 22, 1870.] 

In submitting this brief notioe of the Algm, collected by Mr. Travers in the 
Chatham Islands, I have a double object in view. I wished ^o place on record 
the imilts of the oxaminutlon of those species, as emanating a philoso- 
pher, who, as the worthy descendant of a great investigator in phytology 
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(Bishop Agardh)^ has long been illustrious ; and 1 did this with all the more 
readiness, as neither in Dr. J. D. Hooker’s Handbook on New Zealand plants, 
nor in my little work on the Vegetation of the ChaHiam Islands^ specific notes 
on any of the Alg^e of that group are oontained* Furthermore, 1 hope to 
encourage renewed and extended enquiries in this direction, by drawing atten- 
tion to the fact, that one-third of the tew Algos hitherto collected in the Chatham 
group, augment actually the long list of species already discovered at the main 
islands of Now Zealand. It seems thus evident, that any methodic search 
after such plants, throughout all seasons, will be rewarded with many new 
disclosures of this portion of the oceanic vegetation. 

The species hitherto unrecorded from any part of New Zealand, and mostly 
new to science, are Ilgmenodadia larkcealatat La/ndeboroughia niyridfoliay 
Cyetophora soalarut C. diesecta^ A mphiroa Wa/rdi% Pcdyripha nia MmUeriana* 
The first of these plants introduces even a new genus into the vegetation of New 
Zealand, of which latter that of the Chatham Islands must be regarded as a 
mere offshoot. The species ore arrangi^d according to Harvey’s Index Oemrum 
Algarum^ wliich that lamented great observer promulgated in 1860. Omitted 
from the list is Cotferva Da/rwini% to which plant I have ali-eady referred in 
the preface to the Vegetaii<yn of the Chatham Islands. 


Melbourne Bot. Gardens, 

September, 1870. 


F. V. M. 


1. Carpophyllum phyllanthnSi J. Hook, et Harv., in London Joum. of Botf 

iv., 52G. Travers’ Coll, 112. 

2. Lan^isboroughia myriclfollay J. Agardh. Travers’ Coll, 110. I have 

ventured to wiito the generic name in congrulty with that of the Rev. 
Dr. Londsborough (the father of the Australian explorer), to whom the 
genus was dedicated, although the late Prof. Harvey, for the sake of 
brevity, called it Landsba/rgia, Though such dianges have been adopted 
in many other cases (for instance, in the dedication of the genus Goodmta, 
by Sir James Smith, to Bishop Goodenough), it is evident that such 
alterations in the name deprive the dedication of all real meaning. If 
such change is adopted for distinction between a zoologic and pbytologic 
genus, it would appear far better to abandon one of the two altogether. 

3. Cystophora smlarisy J. Agardh, Travers’ Coll, 108. 

4. „ dissectay J. Agardh. Travers’ Coll, 109. 

5. Ecklo7iia radiatOy J. Agardh, Spec, Qeru et Ord. Algm^ I, 146. Travers’ 

Coll, 105. 

6. Eonaria 7\irnerianay J. Ag. {E, interruptay Ag. Sp,y i., 137.) Travers’ 

CoU., 100. 
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7. JHci/yota JTunthii, Ag., in J. Agardh Spec, Oen, et Ord, Alg,<, i., 94. 
Travers’ Coll., 101. 

8. Sphacdaria panioulata^ Suhy, in Regen’s b. Flora, Bot Zexivmg, 1840, 278. 
Travers’ Coll., 92. 

9. Polydphonia Muelleriana, J. Ag. Travers’ Coll., 115. 

10. Amphiroa Wardii, Horv. Travers’ Coll., 89. 

11. Pterocladia ludda, J, Ag. Spec, Oen, et Ord, Alg., ii., 483. Travers* 
Coll., 99. 

12. Hymenocladia lanceolata, J. Ag. Travel's’ Coll., 98 and 114. 

13. Ehodyrmnia corallim, Grovillo, in Hook. Lond, Joum, of Bot, iv., 644. 
Travers’ Coll, lOG. 

14. Cailophyllu Honihroniana, Kuetz. Spec, Alg,, 740. Travers’ Coll, 102. 

15. Gigartina Radvla, J. Ag. Spec, Gen. et Ord, Alg., il, 278. Travers’ Coll, 
96, 97, 113. 

16. PtUota formodedma, Mont. Voy, Pdle Lud,, 97, t 9, fig. 3. Travers* 
Coll, 104. 

17. JBallia BruTionia, Harv., in Hook. Joum. of Bot, il, 191, tab. 9.; 
Ballia oallitriclia, Mont., in d'Orhign. Diet Univ,, tab. 2. Tbe specific 
name, chosen by Harvey, as the oldest, can only be adopted. Travers* 
Coll., 91. 

18. CauUrpa fvreifolia, J. Hook, and Harv., in London Joum, of Bot, vi., 
416. Travers’ Coll, 93. 
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III. — CHEMISTRY. 


Abt. XXXVI , — On the Absorption of Snlphttr by Goldy and Us Effeots in 

Retarding Amalgamation, By W. Skey, Analyst to the Geological 

Survey of New Zealand. 

[Read b^ore the Wellington Philosophical Society ^ SeptewJb&r 17, 1870.] 

A PABT of the duty assigned to me while recently on the Thames gold-field, 
was to investigate into the causes of the loss of gold experienced by the pro- 
prietors of the several batteries in that district, when working the auriferous 
material. 

From an sicquaintanco with the various mechanical arrangements adopted 
there for securing the gold, and from a knowledge of the nature and amount 
of such loss, I was soon led to infer that much of it could scarcely be referred 
to any of the causes severally 8upj)osed to be operative. 

The affinity of gold and ita richer alloys for mercury is so great, and their 
negativeness, or unaffectibility, to and by the various chemical substances 
naturally having contact with tliem, so universally and so authoritatively 
affirmed, that it is generally supposed all we have to do in order to obtain an 
amalgam of gold and mercury, is to present them to each other, with their 
surfaces free from dust or stain, and to all appearance chemically clean. 

But, in experimenting upon a few samples of the Thames gold, I found 
that though apparently quite free from any such stains, etc., th^ would not 
uniformly amalgamate over their entire surfaces; some, indeed, would not 
amalgamate in the least, though to all appearance as bright, as cleai^ and as 
chemically similar as those which did ; the action of boiling water upon those 
did not in the least affect their negativeness to the mercury. This could not 
therefore be owing to the intervention of air mechanically adherent to them. 

Observations taken since my return, show besides, that several of the 
cleanest-looking samples of the Otago gold which have been deposited in the 
Colonial Museum, manifest a similar negativeness to mercury — even to whole 
samples of fine alluvial gold, and those surfaces of small nuggets so situated 
that it was impossible they could have been hand-soiled. 

Ail those specimens were rendered readily amalgamable by cold solutions 
of cyanide of potassitim, nitidc acid, chromic acid, or chloride of lime acidiff ed, 
and, with the exception of the more cupreous of these, they were also rendered 
amalgamable by roasting them in an open fire for a few minutes. 
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Obviously, therefore, some foreign substance occupied these non-amalgam- 
able BurfSaces, excluding the mercury from contact with the auriferous alloy, 
which substance was dissipated or decomposed by heat, and capable of removal 
by the several re-agents specified ; the question then arose, What could this 
substance be 1 and I began to suspect that stxlphur, in some form or other, was 
this sul)8tanoe, since its deportment under these conditions would certainly be 
very similar, 

I therefore well cleaned the surfaces of several samples of Thames and 
Otago gold, and one of pure gold, and placed them for a few seconds in. 
sulphuretted hydrogen gas, well washed them afterwords, and dipped them into 
clean mercury, when, in the place of being instantly whitened over their whole 
surfaces by the mercury, tliey absolutely refused to amalgamate with it upon 
any part, and even seemed to exercise a repulsive force upon it.’*^ 

The same effects, or rather notireffectBf in relation to the mercury, followed 
when alkaline sulphides were substituted for the surphuretted hydrogen, also 
when the samples of gold were kept a short time in boUing water, in contact 
with sulphur — a platinum crucible being used as a precautionary measure 
against the introduction of alkaline matters. As in the case of the first series 
of specimens, these were rendered amalgamable by treatment with cyanide of 
potassium, nitric acid, chromic acid, or chloride of lime, also by the application 
of heat to the less cupreous ones, t The effects of heat on tlxose samples 
containing 6 per cent, of copper (and perhaps much less) being to produce such 
a film of the oxide upon their surfaces that the mercury is still excluded 
from thorn, though from a different cause from that above mentioned. These 
samples also readily amalgamated with sodium amalgam. 

Gold thus treated with sixlphuretted hydrogen, sulphur, or alkaline 
Sulphides, and thoroughly washed, then put in pui'e cyanide of potassium, gave 
a good reaction of sulphur to the nitro-prusside test ; and I have also obtained, 
in the same manner, very distinct reactions of sulphur upon several of the 
native gold samples in the Museum. • 

These results cleaily show that gold, even when in its purest state, is by 
no means so negative to sulphur and its compounds as is supposed, but 
that, on iiie other hand, it absorbs sulphur with great avidity ; and they 
farther show, that when this sulphur is thus absorbed by gold, even when 
only in very minute quantity, the metal refuses to amalgamate, although there 
is no visible change induced in its appearance. 

\ Taken in connection with the presence of sulphur (or a compound of It) 


* This WM illustrated at the close of the meeting. 

t The chlorides of gold and mercury, also nitrate of silver, have been found lately to 
have the same effeet. See paper ** On the reduction of various metals from ther solutions 
by metidlki sulphides, etb.^ 
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tipon many samples of native gold, and the certainty that one or other of the 
Bulphurmng agents specified does frequently occur naturally in metaliferous 
rooks, it seems highly probable that a large area of the natural surfaces of 
native gold is sulphurized, and thus rendered, according to the degree of this, 
non-amalgamable . 

If this is so, a very sufficient cause appears for the heavy loss in the 
precious metal, experienced by the mill-owners in working their auriferous 
reefs by the amalgamation process, since it would only be those portions or 
grains thus sulphurized, which have chanced to get their surfaces abraded 
during their extraction or milling, that would be at ail likely to adhere to the 
mercury used. 

Whether this absorption is a purely mechanical one, as is assumed for that 
where platinum acts upon sulphuretted hydrogen and other gases, or whether 
it is a truly chemical one, is a matter of some interest to enquire into, 
particularly in connection with the, as yet, unsolved problem relative to the 
mode of solution and deposit of native gold ; also, in relation to the question 
of absorption generally. 

By what can properly be deduced from the facts above stated, and those 
which have manifested themselves to an investigation carried on especially to 
determine this point, it certainly appears that this absolution is the effect of 
chemical action. 

Thus, if this absorption is mechanical, the sulphur must be in one of the 
two following conditions ; — 

X, As free sulphur. 

IL Combined with hydrogen, as sulphuretted hydrogen. 

I. That it is not as free sulphur was evidenced by the feet that boiling 
ether or bi-sulphide of carbon — two liquids having considerable affinities for 
sulphur — would not remove it from the gold ; for, after long contact with these 
solvents and an after thorough washing, the gold still refused to amalgamate. 

Neither of Uiese liquids had any offisot upon clean gold in regard to its 
behaviour with merouxy. 

IL That it is not combined with hydrogen, and thus condensed on the gold 
surface as sulphuretted hydrogen, appeared from the circumstance that 
sitlphurous acid effected no apparent change on it ; the action of this acid on 
sulphuretted hydrogen being a rapidly deoomposing one, sulphur being 
liberated in a free state, capable of being detected and identified as in Uus 
state, which I could not accomplish. 

Not appearing to bo in either of these forms, therefore we must assume it 
to exist in chemical union with the metal as a sulphide of gold, forming a 
film of true auriferous pyrites, as was first suggested to me by Dr. Hector. 

Independent of the proof derived from experiment, it may be expected 
that sulphur brought into close contact with a metal which we know does 



form chemioal union with it in a wet way, and at common temperatures, would 
then be in an extremely favourable condition for the exercise of chemical 
afiinities ; and the same argument applies for absorption being generally 
chemical, wherever there are afi^nities existing at the temperatures we employ 
between the absorbants and the absorbed substances. 

Indeed, so far as these experiments and these arguments are deemed oon> 
elusive in favour of the absorption of sulphur by gold being chemical, by so 
much nre we compelled to diverge from the received opinion that the absorption 
of the common gases by platinum is always a mechanical one, and are com- 
pelled to distinguish varieties of absorption. 

The affinities of sulphur, also oxygen, for platinum, are superior to their 
affinity for gold, why not therefore suppose subnsulphides, or sub-oxides, to form, 
when these substances are respectively abaorl)ed ; but the whole question of 
these minute actions of metallic surfaces requires rigorous investigation, and 
for this 1 doubt not the mercury test hero used for proving absolute cleanliness 
of surface will often prove very useful. 

Reverting to that which more strictly falls within the scope of this paper, 
as sulphur has been found upon native gold, I should bo quite prepared to 
find the metals tellurium and selenium also upon the natural siirfaccs of the 
gold of Transylvania and the Thames (those substances being isomori}hou8 
with sulphur and more fixed), as telluric gold is found in Transylvania^ and 
the character of the two golds assimilates. 

In conclusion, I would beg to observe the necessity of fully establishing 
the character of this absorption of sulphur by gold. If it is a chemical act, as 
present evidence tends to show, and sulphides of gold and platinum are so 
easily and so rapidly formed, we cannot doubt but that sulphur plays a very 
important part in the solution and translation of those metals from rock 
masses to intersecting quartz reefs, or from deep strata to superficial positions. 

In whatever form, however, sulphur is thus absorbed by gold, it is 
eertainly the greatest obstacle to a thorough and complete amalgi).mation which 
we have to contend witli ; no doubt other substances occasionally intervene 
to prevent or retard this process, such for instance as the oxides of iron and 
organic matter, but sulphur and its isomorphs must, I think, be the most 
actively and the most frequently oonoemed in this refusal of natural gold 
surfaces to amalgamate. In case further investigation should prove this 
sulphurization of the natural surfaces of gold to bo general, it will bo easy to look 
for a remedy against its effects ; but, os yet, it would be useless to speculate 
as to what this should be. As stated, there are several ways of removing 
these films : perhaps chloride of lime in conjunction with muriatic acid would 
prove serviceable, but, imfoitunately, it could only be applied to the stuff** 
before amalgamation, and there might be a loss of gold occasioned by solution. 

The sodium amalgam of Crooke would be a safe and certain remedy, and 
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ei^y applied ; its effect would be in relatiou to this sulphide, to decompose 
it^ and so expose the encrusted gold to the action of the morcuiy. 

Doubtless the great benefit which has often attended the use of this 
amalgam has been principally du6 to the exercise of this kind of action.* 


Aet. XXXVII. — On the Production qf a Mono-hydrate of Chloride of Barium* 
By W. Skey, Analyst to the Geological Survey of New Zealand ; with 
Notee on its CryetaMissationf by E. H. Davis, 

(With Dlustrationfl.) 

[Read h^ore the WMngton PhUoaophkal Society, September 17, 1870.] 

Ik testing a mineral from the Thames gold-hold containing baryta, I observed 
that the chloride of this base deposited crystals from its hydrochloric acid 
solution, differing considerably in shape from those described as belonging to 
the common bi-hydrato ; they also differ in lustre, which inclined to pearly. 
I therefore analyzed these crystals, and the results of this give the following 
formula : Ba Cl -f HO. This is then a mono-hydrate of chloride of barium, 
which is the lowest hydrate yet obtained. 

Like the bi-hydrate, it efHoresces in the air at common temperatures. 

The action of hydrochloric acid in determining the production of this 
variety, is no doubt referable to its affinity for water, this being superior to 
that of the monohydrated salt 

This salt has been microscopically examined by Mr. Davis, and the aooom* 
panying drawings of the crystals, and notes thereon, have been furnished by 
him. 


On the CryataUimtion of Ba 01 HO. 

The crystals are white and pearly, and effloresce rapidly; they are 
exceedingly small, requiring a high magnifying power to make them at all 
distinct The system is tetragonal, the same as the bi-hydrate of baiium, 
but, unlike that compound, all the ciystals are ditetragonal forms, or at least 
have a combination of the ditetragonal and first kind of tetragonal, or of the 
first and second kinds. The relations of the pammeters could not be deter- 
mined for certain, for want of a proper instrument 

PL XXVI., fig. 1, is a ditetragonal pyramid, very perfect, having the 
parameters as 1 ; 1 : 2 as nearly as possible. 

Fig. 2, is a ditetragonal spheroid or ocalenohedron, its parameters are 
nearly 1:1: 2-5. 


For further di»oussion of this subject, see N. Z. Oeol, Survey Reporte, 187Q, p« 70. 
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Fig. 3, is a ditetragonal prism, broken at one end, and terminated at the 
other by an obtuse pyramid. 

Fig. 4, is similar to Fig. 3. 

Fig. 5, is a combination of a primary prism with a prism of the second 
kind, apex being the pyramid of the first kind. 

Fig. 6, is interesting, as it presents the curious marking hitlierto (I believe) 
peculiar to chlastolite, wlxich is a rhombic crystal 

Fig. 7, is a normal prism terminated by a pyramid, having its angles 
replaced by a more acute pyramid of the second kind. 

Fig. 8, is a combination of a primary prism having an actite pyramid 
capped by one more obtuse, which is again terminated by a pinacoid ; this 
crystal is either one which has lost its water of crystallization, or, what is more 
probable, it has absorbed one equivalent from its neighbour, which was quite 
opaque to polarized light. 

Fig. 9, represents two crystals, both perfect, consisting of combinations of 
primary and secondary prisms and pyramids. 

All these were carefully examined and drawn while under the microscope ; 
tliey present no features by which they could be ceiiiainly recognized from 
some other salts, but as a new couipound, it is interesting to observe the com- 
plete change in the stylo of the crystallization which one equivalent of water 
can causa. 


Abt. XXXVIII . — on the Absorptive Fropertm of Platinum, 
By W. Bkey, Analyst to the Geological Survey of New Zealand. 

[Read btfore the Wellington Philosophical Society ^ October 22, 1870.] 

Ths researches embodied in this paper were collateral with those given in 
Art XXXVII. in point of time, and of a kindred nature, but 1 preferred to 
state the results of them separately, as the subject itself is foreign to gold 
mining interests, to which the other appears intimately connected. 

Shortly stated, these results are as follows 

When a piece of freshly-cleaned platinum is placed in the vapour of 
sulphuretted hydrogen, or in solution of sulphide of ammonium, at common 
temperature for a fbw minutes, then well washed in distilled water, it will be 
fbund to have acquired such a condition upon its surfaces that metallic contact 
cannot be established between it and mercury ; whereas, before treatment with 
these sulphur compounds, amalgamation rapidly proceeded over the whole 
sur&oe of such piece on the appHoatiou of mercury. 

When the sulphuretted hydrogen was thorouj^ly dessicated, before 
admi ni stration to the platinum, amalgamation was neither prevented nor 
lotarde^ ; at least, I could not observe any such effect. 
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Platinum rendered thus non-atnalgamable, becomes again readily amalgam* 
able at a temperature of 400® to 600® F., also by a short contact with any 
of the following substances at common temperatui^,-— chromic acid, nitric acid| 
nascent hydrogen, or chlorine. 

Sulphuric and hydrochloric acids had not this effect, neither had cyanide of 
potassium, not even when boiled with it. 

Upon the surfaces of platinum thus treated with either of these sulphides, 
sulphur was readily detected by digesting them in a boiliiig solution of cyanide 
of potassium, and applying the nitro-prussido test. 

It further appeared that platinum is also brought into a non-amalgamable 
condition by a short contact with either aipieouB solution of potash or 
ammonia ; even distilled water had the same effect if allowed contact for an 
hour or two 3 this may be owing, however, to traces of ammonia present in it. 

In these cases, however, the application of hydrochloric or sulphuric acid 
to the platinum, rendered it readily amalgamable. 

Clean platinum has been found to amalgamate readily, after twenty-four 
hours contact, with dry air. 

In none of these cases did the metal appear to sustain any visible change 
u|X)n its surfaces. 

The results thus stated, tend to show, — 

1st. That platinum, like gold, is capable of absorbing sulphur at common 
temixjrature, from either a solid or gaseous compound of it. 

2 nd. That this absorption is chemical 

3rd. That this metal is superfloially oxydized in alkaline solutiona 

These results, therefore, to a certain extent appear to im)jugn the correct- 
ness of the opinion that gaseous absorption by platinum is, in every case, 
simply mechanical 


Aet. XXXIX. — On the CapahUity of Cmimn Sulphides to form the Nsgatius 
Pole of a Oalvamo Circuit or Bcdtery, By W. S&st, Analyst to the 
(Geological Survey of New Zealand. 

[Read before the WeU\ngUm PhUosopUeai SwMty, October 22 , 1870 .] 

Week a piece of massive galena is placed in voltaic contact witii amalgamated 
zino, and immersed along with it in weak sulphuric acid, to within an inch 
or two of the point of contact, a galvanio current is at once established, gas 
in quantity being given off at the surfaces of the galena, while the zinc is 
rapidly oxydized. 

Three or four such pairs when connected among themselves, intensity 
fashion, afford a current of electricity strong enough to decompose acidulated 
water, and manifest all the phenomena of a small gahranio battery. Such an 
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amngemeut may properly bo termed a pyritoua battery — accordance with 
the custom hitherto observed, of designating new forms of batteries after some 
distinguishing or novel feature in them. 

Several other metallic sulphides manifest similar phenomena when coupled 
in this manner with zino, amongst which are the following : — zinc blende, 
copper pyrites, vitreous copper stibnite, proto-sulphide of iron, and the sulphides 
of silver, mercury, platinum, and gold. 

The only sulphide I have yet found any difficulty with in sotting up this 
action, under these conditions with zinc, is mundic, or the bi-sulphide of iron ; 
but if the point of contact between it and the zinc is submerged in the acid, 
gas is evolved at this point, and the area of evolution rapidly spreads around 
from this, until the whole surface of the specimen becomes active. 

The gas given off from the surfaces of these sulphides in the foregoing 
experiments, was svlphvretted hydrogen. The effects, therefore, upon these 
sulphides when thus made to form the negative polo of a galvanic pair, is to 
desulphurize thorn ; in some cases the ultimate effect is to reduce the metal to 
the metallic state. At any rate this obtains for the sulphides of mercury, 
lead, silver, platinum, and gold. With common yellow copper pyrites, a 
beautiful iridescence is communicated to it in a few seconds after the liberation 
of gas commences, owing, of coui'se, to desulphurization. 

Saline solutions appear to produce the same effects in these instanoes as 
stilphurio acid, but they take place much slower. 

The fact is thus directly established, that several of the metallic sulphides 
are capable of performing all the functions of the negative pole of a galvanic 
pair. From this, and the manner in which these sulphides have been 
connected with each other, it is clearly demonstrated that they are pretty good 
conductors of electricity. To a certain extent, indeed, all bodies are conductors 
of electricity, the terms conductor and non-conductor being only expressive, as 
Faraday affirms, ** of extreme degrees of one common condition,^’ there being 
no complete conductor, nor any absolute non-oonductor ; but these results 
show, I think, those sulphides are conductors to a degree not before recognized 
— >a circumstance which renders a comparison of their conducting power with 
that of other conductors necessary. * 

Indirectly it has appeared, that nascent hydrogen is able to decompose these 
sulphides at common temperatures, by combining directly with their sulphur, 
thus aooompUshing at a low temperature that which would require a very high 
one, in case it (the hydrogen) were presented to the sulphide in its ordinary 
form. 

In relation to the amalgamating processes used for the extraction of gold 
at our batteries, these results prove that zinc amalgam, in contact with acid 
solution, has precisely the same ^fect in decomposing the sulphides of gold, 
merouiy, iron, etc., as sodium amalgam ; like this amalgam, therefore, it keeps 
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perfectly bright and mobile in presence of sulpbidee, or the prodiicts of thdr 
natural metamorphoses. 

Whether or no such an amalgam could ever be profitably substituteci fin? 
sodium amalgam in our gold batteries, has yet to be determined. I am 
afraid that the continual addition of sulphuric acid to the water conveying the 
auriferous stufif to the plates, etc., which the use of this amalgam necessitates, 
would increase so much the cost of extraction as to render it unprofitable ; 
still, as the water need only be very slightly acidified, it may be well to keep 
the fact thus arrived at in mind, when projecting intended improvements in 
the amalgamation of the gold from auriferous reefs. 

In conolusimi, I will only now remark, that the kind of phenomena just 
described appear to have some relation to the fonnation and decomposition of 
metaUiferotiB lodes. 

It is pretty certain, analogically considered,^ that these sulphides should be 
able to form among themselves a series of voltaic pairs in presence of saline 
solutions, as they differ from each other in respect to their affinities for** 
oxygen. Galena and copper pyrites, for instance, should form a voltaic pair, 
in which the galena would be the negativo element ; sulphide of silver and 
galena again should fhnosh another pair, in which the galena would have its 
function reversed, and so on for the rest, according to their relative proneness 
to change. 

In a natural way, therefore, the contact of dissimilar sulphides generally 
should set up galvanic action and chemical decomposition, and by sotting 
up this action, we might have a sulphide decomposed by saline solutions, 
which it would be able to resist if it stood alone ; or, on the other hand, we 
might have an easily decomposable sulphide preserved by the association with 
it of one still more ready to decompose. 

Since the results just detailed were arrived at, I have been referred by Dr. 
Hector to a paper by Mr. Robert Hunt, entitled, ** Researoheson the Influence 
of Magnetism and Yoltaio Electricity on Oryi^tallisatiaii and Conditions of 
Matter,*’ given in Memoir$ of Oeologioal 8 im> 0 y of Great Vol. i 

The subject of that paper is similar in part to this under consideration, 
but I do not see that the author has anticipated any portion of the results 
stated here ; he certainly does not demonstrate the actual and oontinaous pro- 
duction of electrioity by the contact of sulphides with positive bodies in saline 
solutions ; nor does he show that copper pyrites conducts electricity, the wnter- 
Ime bring, as you will observe by reference to his diagram 14, page above 
the point of contact between the pyrites and the battery, so that the change or 
decomposition of the ore need not involve the necessity of conducting power 
in the pyrites, as in tiie osse of tiuit connected with the positive end of tiie 


* Since detemlUed to be QfMM«--^8ee Art XLL 
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liatteiy, tho conducting power necessary for this decomposition might well 
have progressed around, from this point or line of contact by the liberation of 
ooppor ; while, in case of the other piece of pyrites, all tho conducting power 
necessary for the production of the phenomena described may, with propriety, 
be referred to tho wire bound amund it. 

I would also state, that in repeating this experiment of Mr. Hunt’s I find 
that, different to his own observations as stated, both the pieces of pyrites aro 
chemically affected, while it is not that in contact with the copper of the 
battery which displays such marked iridescence, but that communicating with 
the zinc ; and it passes into this state not by an oxydation pi’ocess, but by a 
desulphurizing one, brought about by the Uboration of hydrogen upon its 
suifaoes ; this gas, when freshly liberated, having a dosulphurhsiug effect upon 
sulphides generally, as I have clearly shown above. 


Art. XL. — On iht Reduction of Certain Metals from iheir SoliUiona by 
Metallic Sulphides^ a/ad tlt^ relation of this to the occurrence of such 
Metals in a Native State, By W. Skey, Analyst to the Greological 
Survey of Now Zealand. 

[Read before the W(Uington PhUoaophkal Society ^ Noveml)er 12, 1870.] 

In a paper read by Mr. 0. Wilkinson before the Royal Society of Victoria, 
Upon the Formation of Gold Nuggets,*^ publicity is given to tho fact, first 
observed by Mr. Dointi'ee, that gold when placed in a solution of its chloride, 
undergoing decomposition by contact with organic matter, determines the 
deposit of much, or all, tlie liberated gold upon itself. 

In the same pages, the author states that he finds copper, iron and arsenical 
pyrites, galena, zinc blende, stibnite, wolfmm, and molybdenite, also act as 
nuclei for gold thus reduoed ; but that brown iron ore and quartz do not. 

The general correctness of these statements has been verified by the results 
of a critical enquiry, conducted by Mr. Cosmo Newberry, Analyst to the 
Geological Survey of Victoria ; but I notice that there has not been any 
attempt on the port of either of these authors to explain these very singular 
phenomena.. 

That gold itself should be nuclear to gold slowly precipitating from its 
solution, is by no means abnormal or unrelated to other phenomena ; it is, in 
ffict, just what we should expect from a consideration of the mode of deposit 
of numerous other substances fiom their solutions, whether such deposits are 
crystalline or amorphous, they generally tend to arrange themselves round a 
nucleus of their own substance ; but that substances so ohemioally dissimilar as 
those specified by Mr. Wilkinson, both as compared among themselves and to 
gold, should also be nuclear under these oiroumstanoes, appeared altogether so 

2g 
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strange and anomalous, tliat I was induced to make further researches into 
this subject, for the purpose of ascertaining what otlier substances (if any) 
could be added to this list of nuclei rendered, and whether any of them could 
be nuclear for other metals during their slow precipitation, so that from an 
enquiry thus extended some general principle might be discovered regulating 
and explaining such deposits. 

The results of these 1 now bog to lay before the Society ; they have been 
so singular and unexpected, and have taken a direction so different to that 
contemplated for them, that I have had to change the title of this paper as 
first adopted and worked to, to the one now assigned to it 

I found, in the first place, on repeating the experiments adverted to, with 
certain modifications, that in the case of wolfram, the tendency of gold to 
deposit thereon might projwrly be referred to the well known reducing power 
of the soluble proto-salts of iron upon salts of gold, since proto-oxide of iron 
forms a considerable portion of this mineral, and is actually dissolved away 
from it, to a small extent, by dilute acids at common temperatures ; at least, I 
found it so in the ease of a specimen of wolfmm I had from the Museum. 

The case, therefore, so far as these results of Mr. Wilkinson^s are concerned, 
is reduced to one in which there only remains to consider the metallic sulphides 
and arsenides — a set of minerals both chemically and mineralogioally related 
to each other. 

Now, in respect to these sulphides, it is distinctly stated in Mr. Newberry’s 
paper, that in even weak solutions of terohloride of gold (the salt used in his 
experiments), they decompose but so slowly as not to “interfere with the 
deposit taking place regularly f having corroborated the correctness of this 
statement, and also proved that the arsenides are similarly affected, it occurred 
to mo tliat, thougli hitherto quite unexpected, this decomposition was very 
intimately connected with the first deposit of gold upon these sulphides ; that 
in reality the oommenoement of metallio deposit was effected, not by the inter- 
action of organic matter as supposed, but by that of the several nuclei 
themselves with the salt of gold, 

I therefore agitated a little finely-powdered galena (sulphide of lead) with 
a weak solution of terchloride of gold, omitting the addition of organic matt^, 
and taking every precaution against its presence accidentally, when 1 found, 
after a little while, the gold solution had become quite colourless, and on 
testing it, not a trace of this metal could be found ; it had evidently been 
absorbed as it were by the galena, and, in fact, a careful inspection of the 
mineral showed it to be feebly gilded. 

Small cubes of galena simply immersed for a few hours in strong solution 
of the gold salt, without organic matter, were so thoroughly gilded over the 
greater part of their surfaces, that in certain positions they could not be 
distingtiished by the eye from gold. 
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Chloride of gold was also found to to reduced by contact with the following 
sulphides, — they include, as will be observed, all those mentioned by Mr, 
Wilkinson — sulphides of iron (proto and bi-sulphide), sulphides of copper 
(forro-flulphide and sub-sulphide), and the sulphides of zinc, tin, molybdenum, 
lead, mercury, silver, antimony, bismuth, arsenic, platinum, and gold ; and 
among the arsenides, mispickel and arsenide of silver ; cubical iron pyrites is 
rather slow in its action upon this solution of gold, while sulphide of antimony 
scarcely affects it at all at first, but after some hours contact with it, reduction 
goes on rapidly, perhaps by aid of some voltaic action. All these effects wero 
produced at common temperatures (with the exception of that with sulphide 
of bismuth), while other experiments with iron and copper pyrites prove that 
similar effects are produced wlien all kind of light is excluded, so there is no 
reason to suppose that light has boon concerned in any of these re-actions. 

I should state that in the case of some of the highly-coloured minerals, 
such as cinnibar and arsenide of silver for instance, it is necessary to 
operate upon their etreak in order to obtain a visible deposit on them, at 
common temperatures within a I’oasonable time, with hot solutions ; however, 
even these are well gilded in an hour or two. 

A portion of the metal of tlie suljdiido operated ui)on was uniformly found 
in the solution afterwards, and also sulphuric acid ; the mode therefore in 
which these effects were produced, was evidently by the oxydation of both the 
constituents of the nucleus employed, at the expense of the chloride, or rather 
the hydrochlorate of oxide of gold — supposing, as seems probable, an equivalent 
of water combined with it as administered. 

Tlius we have removed this singular anomaly of gold in the act of 
preoij)itating, selecting as nuclei substances so diverse from it, wliile refusing 
others which differ no more from such non-metollic nuclei than do these from 
gold ; as it certainly appears from these results that whatever gold has been 
reduced by organic matter in the experiments quoted, would never deposit 
on these non-metollic nuclei, surface to surface, but only upon gold already 
occupying such surfaces, reduced by the exorcise of affinities far superior and 
swifter in their action than those involved in the decay of wood or other 
oiganic structures, used by Mr. Wilkinson in the experiments alluded to. 

The question next arose, if organic matter is unneoessary, os it certainly is 
for the commencement of gold deposits on these nuclei, is it necessary for 
their continuance, and to give them that close coherent fomi obtained when 
such matters were administei^ed ? experiment proved it to be unnecessary 
as it was found that the solurion after depositing a certain time gave films 
towards the angles of the nuclei, which were of some thickness, and which, 
under the microscope, appeared quite continuous. 

The non-necessity of the addition of organic matter to onsui'e the deposition 
of gold in these ex|)erimente hy Mr. Wilkinson, being thus shown, and the 
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reducing action of metallic aulphides and arsonides upon salts of gold mani- 
fested, it became of some interest to ascertain whether or not any otlier 
metallic salts were capable of being reduced by these, or any of these 
substances* 

This part of the subject I have only slightly investigated, but enough hae 
been discovered to show that silver and one or more of the metals of the 
platinum series, are reduced from their soluble salts by these substances 
generally. 

Thus, silver is reduced from either its nitrate or acetate very readily by 
galena, copper pyrites, and the inferior sulphides of ii*on and copj>or; from 
ammouiacal solutions, however, it does not precipitate on any of those 
sulpliides, not even when heated with them, except upon sub-sulphide of 
copper ; as itHluoed by galemi, it selects some angular pari of it to de[)08it on, and 
Bometinies strikes off from this in beautiful arborescent forms, and minutely 
crystalline filaments, exactly like those which the metal generally assumes in 
its native state. 

Cubic ii*on pyrites, also stibnite, has little or no effect upon silver salts, not 
even when heated with them ; arsenide of silver has, however, a feeble efiect. 

The metal platinum is very slowly removed from its bichloride solution by 
giilena and grey copper ore ; also by iron pyrites, but still more slowly. 
These were the only sulphides tried. 

Mercury does not appear to be reduced to the metallic state by any of the 
sulphides enumerated,’ from its bichloride solution, but most of them reduce it 
to the sub-chloride, — sulphide of gold even, thus affects this mercurial salt, tho 
sulphur being oxydizod and tlie gold set free. 

Neither the sulphate nor the acetate of copper are affected by those 
sulphides, but per-chloride of iron is reduced to the proto-ohloride by galena 
oitxd grey copper ore. 

Before I proceed to the next part of the subject, I will state here the 
results I obtained when other gold solutions were administered to these 
sulphides ; the one hitherto employed in the experiments described being, as 
will be remembered, a ciiloride. 

When, in the place of this salt, I applied the oxide of gold in solution of 
either potash, bicarbonate of soda, or silicate of potash, tho effects were 
always tho same ; at least they were so with galena, sulphide of copper, or 
proto-sulphide of iron. 

Ainmoniacal solutions of gold, however, required their temperature raised 
to 200 ^ F., in order to give a decided gold deposit on these sulphides ; 
while in the case of the sulphide of gold, dissolved in either bicarbonate or 
soda, silicate of potash or ammonia, no I'eduction of the metal occurred by 
contact with any of the sulphides enumerated, either at common temperatures 
or at that of the boiling point of these several Solutions ; nor yet was any 
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toduction effected by the addition of other strong dooxydlzing agents, such as 
tannic or gallic acid, to those various solutions of the auriferous sulphide. 

All this tends to show, I think, that in the instance where Mr. Newberry 
obtained the reduction of gold upon iron p3rrites, from the solution of its 
sulphide in bicarbonate of soda mixed with organic matter, the gold had, prior 
to the act of reduction, become in some manner divested of its 8 ulj)hur, and 
in exchange for this had combined with oxygen, thus passing to an oxy-salt, 
readily reducible by deoxydi/ing agents. 

During the period of time which had to be allowed by Mr. Newberry for 
this experiment, the oxygen of the air might perhaps have oxydized the sul- 
phur of the auriferous sulphide, as it does that of several other sulphides, and 
80 reduced the gold amenable to the dcoxydizing power of such substances as 
the metallic sulphides ; any way, it is inconceivable how organic matter and 
metallic sulphides, singly or conjointly, can desulphurize such a sulphide as 
this. The effects of organic matter in a state of decay is rather to generate 
sulphides than to decompose them, thus retarding, in the place of promoting, 
the reduction of gold from such compounds. 

It is hard to supjx)sc that there could have been any chemical interchange 
effected by the mere addition of bicarbonate of soda to the gold sulj)hido, — 
gold having far more affinity for sulphur than for oxygen, it could hardly pass 
to an oxy-salt therefore in tins manner ; besides, if it could, then reduction 
should have proceeded as well with this kind of solution os witli the gold 
oodda in solution of bicarbonate of soda, which, as stated above, I found was 
not the case. 

Further expeiiments in this direction are however absolutely necessitated, 
from the importance of ascertaining positively, whether there is any solution of 
gold (likely to occur naturally), able to resist the reducing effects of either 
metallic sulphides or organic matter, at common tompemtures. 

The several results amved at in these investigations are now stated ; it 
only remains therefore to point out, or rather to refer to, the very obvious 
relations they appear to sustain to the manner in which certain of our native 
metals are frequently associated. 

The great deoxydizing power of sulphides generally upon most gold, silver, 
or platina salts, as manifested by the experiments just described, renders them 
BO absorbent as it wei'e of these metals, when presented to them as chloridos 
or oxy-salts (the forms usually contemplated for them when in solution), that 
any such solutions traversing even a very thin vein or reef of the common 
metallic sulphides, would in all probability be completely divested of these 
metals. 

Solutions of silver however would be little, if anjrthing, affected in traversing 
a reef of common iron pyrites or stibnite, alone, but if the solution contained gold 
in addition, it would be very probable that a certain portion of the silver 



230 


would precipitate along with the gold by a simple chemical Bubstitution. On the 
other hand, silver would readily be absorbed by inferior sulphides, and also by 
galena. 

All this agrees very well with what we End on examination of these sul- 
phides ; indeed, the facts thus stated seem to explain at once the reason of the 
almost constant association of gold and silver with certain of our metallic 
sulphides, and their absence or comparative scarcity in others. 

Whether such is the true explanation of this or not, the knowledge that 
metallic sulphides and arsenides ai*e capable of reducing several metals from their 
solutions, should, 1 think, be taken into consideration when we attempt to 
explain the origin of these metals in the forms they have taken, and in the 
rocks or veins they have selected. 

As yet, most of the theories broached for the explanation of the occurrence 
of such deposits in these matrices, are based upon the reducing power of 
organic matter ; when the fact is, that most or all of these sulphides are much 
superior in this respect to such matters, being far more rapid in their effects, 
and ^pabie of reducing, weight for weight, more metal ; a single grain of iron 
pyrites being sufficient to reduce 8 j grains of gold. 

Besides, organic matter could scarcely exist in such quantity among our 
older and more altered rooks, or be carried there in such quantity as to effect 
the reduction of gold in such quantity and in such conEned spaces as it is 
occasionally discovered in. 

While therefore allowing that organic matter may have had a share in the 
reduction of tliis and other metals, I cannot but think tljat by far the greater 
portion of these deposits — especially those deeper seated ones at a distance from 
carboniferous strata — have been duo to the deoxydudng effects of pyritous 
minerals. 

Of course both theories require, as a common ground, that the metal was 
first in the form of a salt, soluble in water — a condition which is generally 
conceded, and which I have therefore all along taken as actually obtaining. 

I cannot take leave of this subject without adverting to, and oommentiiig 
upon, some of the singular chemical reactions which these researches have 
opened up. 

In the Erst place we learn that aqueous solutions of the oxy-salts of gold — 
among which I include the chlorides, for reasons above stated — ^possess oxydidng 
power to an extent not hitherto contemplated for them, great as this may have 
been acknowledged. I think it is a little superior to that of ohromic add — 
one of the most powerful oxydizing agents we have-^sinoe it attacks cubical 
pyrites pretty readily in the cold, while chromic acid scarcely affects it. 

Further, these gold salts not only oxydize the metal of these sulphides, but 
their sulphur too ; though I find from actual experiment that common sulphur 
(oiystallizod), or recently precipitated sulphur, does not appear to be the least 
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affected by such solutions, not even when these are applied at the temperature 
of their boiling points. 

This vulnerability of combined sulphur as against the invulnerability of 
free sulphur, suggests that the former may in the first place have been set freo 
by the oxydation of the metallic portion, and being set free in a nascent fom, 
it might, by virtue of this, combine with oxygen as hydrogen, when in the 
same state it combines «with it, as shown in a former paper of mine. 

At the same time, it appeal’s that sulphur can be oxydized by these salts, 
while it is in combination, — as in the case of the auriferous sulphide for 
instance, — the metallic portion, of course, remaining throughout unattacked, 
and so ultimately becoming quite reduced. 

Chromic acid, and cold nitric acid too, I may mention incidentally, affect 
this sulphide, as also the others, exactly as chloride of gold does, though 
neither of them appear to have any action on native or precipitated sulphur at 
common temperatures. 

The oxydation of sulphur in these oases it is more difiicult to give a 
reasonable explanation for, but probably as combined with the metals, it takes 
quite a different form and characters to any of those yet known to be possessed 
by it while in a free state. 

In conclusion, I would ask leave to observe in relation to these oxydizing 
effects of gold solutions upon metallic sulphides, the rather singular circum- 
stance that in full cognizance of the great oxydizing power of such solutions, 
and also that of the proneness to oxydize exhibited by oertain metallic 
sulphides, the fact of the general association of gold with such sulphides did 
not before suggest, rightly or wrongly, that such association had been due to 
some mutual chemical interaction, obtaining between soluble auriferous salts 
and those metallic 8ulf)hide8 in which gold occurs. 

This omission to apply the knowledge of such well known facta to the 
explanation of the singular association of gold with these minerals — a problem 
which has engaged so much attention — is encouraging in the extreme to those 
who, like us, are cut off by our geographical position from the use of those 
refinements of scientific research, and the inspiring contact with those great 
master-minds enjoyed by others occupying more favourable positions ; since it 
shows, that notwithstanding the great progress which has been madoi and is 
daily making, in scientific knowledge generally, the easier and more simple 
applioationa of known facts to the interpretation of phenomena hithei’to 
unexplained, are not yet exhausted ; and it shows besides that there is still, 
for those who wish it, work to do, and work wiiich requires for its succossful 
prosecution only the simplest appliances, and very ordinary investigating 
power* 
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Aet. XLI* — On the Ehctro^notive Power of MeicMic Sulphides, By W. Bkey, 
Analyst to the Geological Survey of New Zealand. 

[Rend before the Wellinyton PhUosophkal Society , Novernher 12, 1870,] 

In a paper road btjforo the Society at its last meeting, I showed that tlie 
metallic sulphides generally were such ready conductors of electricity that they 
could perform all the functions of the negative pole of 'a galvanic battery ; and 
I stated that, reasoning from analogy, it appeared these sulphides should among 
themselves, in presence of saline solutions, form voltaic pairs having a decom- 
posing effect ui>on certain metallic salts. 

In continuation of the subject, I have been investigating into this, and 
the results clearly showing such to he the case, I beg to commimicate the fact, 
together with various particulars concerning it. 

I will preface my statement by observing, that it is well known tho mere 
contact of heterogeneous solids of whatever kind, even to gypsum and amber, 
as Pfaff observed, develop electricity, but of such feeble tension that very 
delicate electroscopes ore required for its detection; and just recently, Professor 
Becquerel has proved the same feeble development of electricity occurs when 
gold is placed in saline solutions having no affinity for it.’*^ 

The object, therofoi*e, of this communication is not to demonstrate for 
these sulphides the possession of a property hitherto tmknown, but that they 
are able to manifest this particular property to such an extent in those saline 
solutions frequently having contact with them in a natural way, that they are 
able by such development to produce several chemical reactions, and among 
them to reduce certain metals from their soluble salts, — ^the possibility of 
which should certainly be considei*ed when we enquire into tho production and 
metamorphosis of mineral veins and their metallic contents. 

Tlius, when common iron pyrites and galena are placed in dilute acids or 
saline solutions, within a short distance of each other, and connected by 
platinum wires, with a solution of gold chloride contained in a separate vessel, 
it will be found, after tho expiration ctf a few hours, that the wire connected 
with the galena has been well gilded over that end of it eubtaei|^ in the gold 
solution. 

Clearly therefore a voltaic action has been set up by these sulphides here, 
the galena has substituted the sine, or positive elemont, of our ordinary 
battery arrangements, while the iron pyrites has substituted the negative one. 

Galena and sub-sulphide of copper form another voltaic pidr, in which the 
galena is this time the negative element. 

Besides gold, these sulphides are also capable of reducing silver and 
platinum from their acid solutions, but not copper, unless the positive electrode 
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i« of some metnl Imving an affinity for the acid of the solution, so that in the 
case of this motal it is not so much a decomposition as a transference which 
takes place. ^ 

With a zinc and platinum pair oven, in sulphuric acid, it is only possible 
to reduce copj)er by this kind of transference, at least with common tempera- 
tures ; so that this inability of metallic sulphides to reduce copper under those 
circumstances, is no indication of their inferiority to zinc in respect to the 
intensity of their electro-motive power. 

In these experiments the wires wore connected with the minerals well 
above the water line, and the surface of the latter kept dry to this line, so 
that the effects described were unmistakably duo to the sulphides themselves 
acting upon the liquid around them. 

Other sulphides manifest the same behaviour when dissimilar ones are 
paired in this maimer. 

The annexed column represents those which have been tested up to this 
date, stated in tlio order of their positiveness relative to each other in sea 
water. Any two of those, connected as I have dGscril)ed, will be found to be 
positive and negative respectively ; and that occupying relatively the highest 
position in tliis column will always prove to bo the positive one. 

• The electro ‘deposition of copper upon a jdatiuuin plate, by moans of a 8uli>liido pair 
in Boa-water (copper being the positive olootrodo for reasons above given), was exhibited 
at the close of the meeting, when, in the discussion which arose upon it, Mr. Hamilton, 
a member of the Society present, urged that the electrolytic eflocts produced were not 
duo to the sulphides, but rather to the copj»er and platina used ; those platos with the 
OBBociatod solution of copper Bulphato being maintained by Mr. H. with great porBistency, 
and against much remonstrance on my ]mrt, to form in this case “both tho battery and 
decomposition cell, tho aulphides employed merely completing tho interpolar connection 
between these copper and platina plates.’' 

This opinion being publicly expressed, and adliered to, I feel obliged to notice it, os it 
challenges the correctness of all whicli this paper was designed to convey and 8upi)ort, 
and thus has the effect, or at all events the tcridmcy, to load the Society to supjwse I 
am in the habit of preparing papers for it, constructed so carelessly, and founded ujwn 
errors so gross and paljmblo, that anyone thinking and speaking at random may disprove 
them. All I need say in self-defence is, that I do not know of anything in the science 
of electricity which at all warrants such a view as that expressed by Mr. Hamilton 
being entertained} but for his satisfaction, I have repeated my experiments, and 
with such modifications that rendoreil it, if jwssiblo, a still more crucial test of tho 
correctness of my statements — the results, it is ueotUoss to say, were quite at variance 
with those Mr. H, indicated. Thus, if wo place a piece of copper, and one of platinum, in 
solution of sulphate of copper, and connect them dincHy with each other, we find that 
tho platinum will not become coated with copper. If, then, no olectrotypio effect is 
produoed when the connection between the plates is metallic, it will be obvious that 
such effects would not be produoed wore (as in my demonstration) the electric roaistanoo 
inoreoBed by the interposition of sulphides, and a thickness of salt water in the circuit, 
both being inferior conductors as oompared to copper or platinum. 

2 H 
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METALLIC SULPHIDES, 

ProtoHSulphide of iron. 

Proto-sulphide of manganese. 

Proto-sulphide of zinc. (Zinc blende.) 

Proto-sulphide of cadmium. 

Proto-sulphide of tin. 

Proto-sulphido of mercury. (Cinnabar,) 

Proto-sulphide of silver. 

Proto-sulphide of lead. (Galena.) 

Sub-sulphide of copper. 

Sulphide of copper and iron. (Copper pyrites.) 

Bi-sulphide of iron. (Iron pyrites.) 

Sulphide of antimony, (Stibnite.) 

Sulphide of gold, 

Sulphide of platinum, 

Sulpho-arsenide of iron. (Mispickel,) 

Carbon, as graphite, sulphurized. 

Compared with some of the metals, it was ascertained that in the same 
kind of solution zinc is positive to proto-sulphide of iron, while silver places 
itself between sulphide of silver and galena, and platinum between suli^hide of 
platina and mispickel ; graphite (freslily ignited) being negative to the whole 
of this scries. 

In weak sulphuric acid, the electro-motive order of these sulphides appears 
the same as in saline solutions, at least this was shown to be the case for the 
following : — proto-sulphide of ii*on, sub-sulphide of copper, zinc blende, galena, 
copper pyrites, and cubic iron pyrites. The gi'eater number of these sulpliides 
were natural productions. 

Magnetite was found to be negative to galena, but positive to mispickel in 
saline solutions; hematite is generally negative to these sulphides, but its 
very inferior conducting power renders it difficult to obtain results with it 

Borne of these minerals are so weakly positive to the one immediately 
below them, that slight admixtures with them of other sulphides might, very 
likely, change their positions in this column. Sulphide of antimony and mis- 
pickel, for instance, form a very weak voltaic pair, in which were a minute 
quantity of another sulphide to enter on either side, their position as here 
tabulated might be reversed. 

A curious fact is expressed in this column, viz., that galena is more easily 
affected by these decomposing agents than copper pyrites; this being the 
opposite of what I should have supposed, as galena appears unalterable in 
ordinary circumstances, while the copper pyrites very soon discolours. 

Compared to magnetite or hematite, the sulphides generally are far superior 
conductors of electricify, 
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The best conductor among the natural sulphides ap[>eared to be mispickel, 
which vies in this respect with some of the metals. 

As to the intensity of the electro-motive or electrolytic power which some 
of these sulphides are capable of developing, in contact with the exciting 
solutions instanced, I should think it to be little, if anything, infeiior to that 
of zinc in liko solutions ; and, while this development would be slower, the 
absolute quantity of electricity producible should bo much greater, weight for 
weight, as compared with that yielded by zinc, under similar conditions, 
if, as appears very probable, the oxydation of their sulphur also developos 
electricity. If such development is in proportion to the q\iantity of oxygen 
requisite to oxydizo the sulphur to sulphuric acid, the electro-motive power of 
common iron pyrites as compared to that of zinc quantitatively would be 
about as four to one, sinco pyrites requires its own weight of oxygen to oxy- 
dize both its constituents to oxides permanent under ordinary conditions, while 
zinc barely uses one quarter of its weight for the same purpose. 

Whether or not, however, the sulphur of these various sulphides participates 
to any extent in the production of the eloctrotypic deposit referred to, the know- 
ledge that such kind of metallic depositions are possible in a natural way, 
is exceedingly suggestive in regard to the manner in which some metals 
have assumed the metallic form. 

These results, taken in connection with the abundance of metallic sulphides 
in many of our mineral veins and rocks, make it appear very probable that 
much of our native gold, silver, and platinum, have been electro-deposited 
from saline solutions by voltaic action sot up by the conttict of dissimilar 
sulphides, or sulphides with more negative substances, such as hematite, 
magnetite, or ferruginous rocks. 

Besides the bearing those results would seem to have m relation to the 
manner in which metals have been deposited, they tend, I think, to throw 
a light upon the mode in which those currents of electricity are produced and 
kept up in the crust of the eaiih, traces of which were discovered by Mr. 
Fox, about forty years ago, and afterwards by others, including Professor 
Beich, in veriticatiou of the correctness of Mr. Fox’s assertions. 

This discovery of Mr. Fox’s, has such an intimate connection with the 
subject of this paper, that it is a matter of regret that I cannot refer to 
the particular volume of the Tranmotiona of tJte Koycd Society in which it 
was announced ; but from what I gather from the works of those authors 
who have quoted from this paper, the most important points established by 
Mr. Fox were, — ►that these currents varied in intensity, also in direction, 
running east to west and west to cost, and when stations at different depths 
were connected, the current was generally downward; the whole of his 
experiments being, 1 think, carried on in mineral veins. 

It will be immediately seen how well this agrees with what we should 
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expect of the cluiractor of currents set up by clieiuical action going on 
between oxygenated saline solutions, and the veins themselves in which 
these experiments were conducted. Tlio direction of tliese currents would 
vary according to the position of the positive element of the natuiul pair 
generating B\ich current in relation to the other element, while, as a rule, 
ill the case of stations connected at different levels, the current would bo 
downwards, fiuin the siniple reason that the oxydizing of vein matters is 
more rapid and general os we approach the surface. 

This is quite u different theory to either of those generally adopted to 
ox])lain tlie origin of these cuiTonts ; but the whole question of these 
“ earth currents is involved in so much obscurity,” so little data having been 
obtained in this direction, that no decided expression of opinion has been 
educed. On the other hand, scientific opinion seems to oscillate lictween the 
acceptance of two theories, attiibuting them either to magnetism or to thermal 
causes. 

It is difficult, however, to account for those deep-seated currents by either 
of these theories ; on the other hand, it is certain that in the natural decom- 
position of our metallic sulphides, we have a supply of electro-motive force 
amply sufficient to generate such currents ; and, besides, currents so deiived 
would, as before said, have those particular characUTs indicated by their 
first discoverer. 

That each separate pyritous vein or mass with surrounding walls and exciting 
solution, may constitute, in fact, a true voltaic pair on a grand scale, comiietent 
for the development of various electric phenomena, including that of eleotro- 
dejKisition, has boon more particularly the object of this paper to demonstrate. 

In these sulphides, abundantly diffused in our rocks, we have immense 
stores of olcctro-motive force locked up, or noil" being lilierated or developed 
by natural influences. Bo far as we know, they are the only source of 
chemico-eloctriciiy wo have in nature, or, at least, of chemioo-electricity of 
such intensity as to be able to de[K)Bit any of the metals instanced from 
their solutions. 

1 have only to add as a suggestion, that possibly a table like that 
above given, when amended and enlarged by further researches, may be 
useful to chemical geology in its attempts to ascertain the manner and order 
in which changes have been effected among the various constituents of our 
metalliferous lodes ; since it shows by a thormighly reliable and simple process, 
the relative tendency of certain sulphides to decompose as compared with 
others, in the solutions most likely to have had contact with them in the 
situations whore they generally occur. 
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Art. XLII . — On Certaiii Proj)ertie8 of the Tutu Plant (Coriaria ruscifolia).* 
By IT. G. Hughes, M.P.S., Hokitika. 

[Read hfore the Wellington Philosophical Society, Not^endjcr 12, 1870.] 

During the i)ast year I have devoted my leisure to the investigation of the 
properties of tlie Tutu ])lant, and communicated my results from time to time 
to Dr. Hector and Mr. Skey, who kindly assisted me with tlieir criticisms. 
The following paper embodies a brief account of my experiments, which 
circumstances have unfortunately prevented my completing as I wished to 
have done. 

About three-quarters of a pound of the fresh ground shoots were treated 
with successive quantities of distilled water slightly acidulated. After filtering 
and adding the acetate of lead in excess, it was submitted to the action of 
sulphuretted hydrogen, agjiin filtered, and evaporated to the consistency of an 
extract. This extract was well washed with successive quantities of alcohol, 
filtei'od, evaporated, and ammonia added, when a i^rocipitate i*csembling 
Kormes mineral was separated (resinous matter). It was still further concen- 
trated, distilled water added, and again filtered from precipitate ; evaporation 
continued, again treated with alcohol, filtered and ('va])orated to a syrupy 
consistence. On cooling, a few crystals formed with difficulty. This thick 
solution possessed very active properties, and a quantity of it, certainly not 
more than one-twelfth of a gi-ain (I was scarcely awai*e of having tasted it), 
in five minutes time produced a most disagreeably iiritating sensation in the 
throat, extending to the stomach, with pain across the region of the stomach, 
and accompanied by nausea. In a (quarter of an hours time, vomiting came 
on, which continued more or less for two hours. Very unpleasant sensations 
continued for two houre more, when, after great flushing of the fiice, with all 
but intolerable heat, the effects passed away. Of course, not anything was 
taken to countemet the poison. On the addition of a little other to the thick 
solution, a quantity of acicular crystals immediat(dy made their appearance, 
but became redissolved as tho ether slowly volatilized. The whole was 
afterwards shaken up with ether, the ethereal solution separated. Upon 
spontaneous evaporation, three or four drops of a fine yellow-coloured fragrant 
oil was os residue. The fragrancy increased upon the application of a gentle 
heat. Upon evaporating the thick alcoholic solution, crystals of siippose<l 
alkaloid formed. Those wore redissolved and rociystallized until their solution 
in alcohol was perfectly colourless. During the ’final evaporation of an 
alcoholic solution, an accident occurred, and they were lost, having been 
burnt. The residue was black and charred (carbonaceous). 


See former paper on same subject, by Mr. Skey. [Trans. N. Z. Inst, Vol. il, p. 153.) 
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Tlie experiment waa made with the view of isolating an alkaloid. A resin 
was separated (the j)Owder before mentioned) ; it was combustible, burning 
with a clear flame. Besides, a bright yellowish-coloured fragrant oil. This 
fragrant oil was also obtained by distilling the expressed juice of the fresh and 
succulent young shoots. It comes over with the water, rendering it very 
fragrant. A solution of sodium chloride added to this fragrant water (it being 
previously shaken up with a little potash) immediately curdles it. 

About three ounces of leaves were exhausted by percolation with 
precipitate and benzine successively. The benzine solution contained nothing 
of importance. The alcoholic solution was treated the same as that of the 
young shoots it contained the fragTsmt oH, it was also poisonous, but lime was 
substituted this time for the acetate of lead. This time no alkaloid was found, 
and altogether it was a most unsatisfactory experiment. I thought the 
principles were lost. 

Three-quarters of a pound of the bark was next examined. It was in a 
bad condition, and had been taken oiT a part of the trunk of a tree near 
the ground ; it hod been submerged during a flood of the Hokitika River. 
Tliis was treated in the same manner as the young shoots, with the exception 
that lime was used, but yielded nothing besides a trace of the fragrant oil and 
some resinous matter. 

Some of the seeds of the fruit (three quarters of an ounce), all that could 
be obtained the season being so far advanced, were macerated in alcohol and 
evaporated. To this alcoholic extract a little |)owdered lime was added and 
mixed. It was then well washed with spt. vin., ether, and chloroform, in 
succession. 3Sf either of the latter two yielded anything upon spontaneous 
evaporation. The alcoholic solution evaporated ; the residue was treated with 
acid sulph. dil. filtered, and pot. corb. added in excess caused a floooulent pre- 
cipitate. The solution separated, the precipitate was treated with alcohol, and 
filtered. As the solution became more concentrated, a heavy olive-coloured 
oily fluid separated. Some shoots of the ti'ee gathered 3rd Deoember, 1860, 
yielded this oily fluid. It is of a most poisonous nature, half a drop 
administered to a terrier exciting most severe symptoms, (vomiting and oon*^ 
vulsions). After further concentration, ether was added, when a yellowish 
precipitate formed, the oily fluid separating of a clear olive-green colour. 
As the ether volatilized the precipitate was redissolved by the alcohol ; the 
oily fluid remained. Chloroform added caused a pure snow-white precipitate, 
which floated, the oil still remaining unaffected. It was then separated from 
the precipitate, dissolved in alcohol, and Altered. Upon evaporating spon- 
taneously it deposited feathery ciystals of a dingy colour (impure or con- 
taminated with the oily fluid). Before all the alcohol had evaporated^ 
chloroform always gave a pure snow-white precipitate. The ciystals wwe 
Oxtremely deliquescent. 1 thought this oily-lookihg fluid wasm liquid idjcaloid 
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similar to oouia. It was soluble hi alcohol, but insoluble in both ether and 
chloroform. The alcoholic solution of tliis oily substance and white alkaloid 
possessed very energetic properties, — an all but inappreciable quantity bringing 
on, almost immediately, a very distressing suffocating sensation, and an 
unpleasant feeling of roughness and insensibility of the palate. Not any of 
the fragrant oil was found. 

Respecting the opinion that the oily-looking fluid is a liquid alkaloid, and 
at least holds in solution a salt (supposed alkaloid), the following may tend a 
little to uphold it 

It is very remarkable that this oily fluid is perfectly insoluble both in ether 
and chloroform, and soluble in alcohol and a mixture of alcohol and water ; 
and whatever the poisonous principle or principles may be, that slacked lime 
made into a thin cream with water instantly destroys it or them, with or 
accompanied by the evolution of ammoniacal vapour. The fragrant oil is 
soluble in other and chloroform, and I imagine it to possess emetic projierties 
only, as will be seen when treating of the antidote. 

Moreover, a portion of alcoholic extract was mixed with distilled water 
introduced into a pint retort, and heated in an oil bath. The extract was 
fitigrant, and as a consequence, the fragrancy of the essential oil passed over 
with the first quantity of water as was intended and was removed. When 
the extract thickened, a good heat being applied (350® to 400® F.), I foimd 
snow-white acicular crystals sublimed in a ring all round the neck of the 
retort, two inches from the stojiper. Watching how they formed, I saw drops 
of oily fluid, of an olive-green colour (the same oil apparently as that before 
mentioned), settling very curiously (os drops, I suppose owing to the repulsion 
of the glass from the high temperature employed, and the low degree of 
volatility of this oil), on the neck of tlie retort, which being very hot, these 
drops, as they slowly volatilized, left snow-white acicular crystals, and similarly 
to those before mentioned, extremely deliquescent, and veiy soluble in alcohol. 
Some were preserved, mounted, and examined with the microscope, and I 
thought they were oblique rectangular prisms. As far as I was able to judge, 
these were exactly similar to those before described as having been lost. 
I imagine that the charting of the first ones, and the extreme deliquescence of 
these, altogether set aside the opinion of their being ammonium chloride, which 
was suggested to me by Mr. Skey. The crystals taken fVom the neck of the retort 
gave precipitates with the iodide of mercury and tannic acid respectively. An 
unused portion of the extract experimented upon, was treated with slacked 
lime (it was the first time that slacked lime was used), when strong ammoniacal 
vapour was discharged, and the extract became a solid mass. Suspecting the 
^alkaloid, or whatever it was, io be destroyed, just as anticipated, although great 
and uniiaual care was used towards isolating the various principles, yet not a 
trace of anytiblag was found, as was the case with the other portion subjected 
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to distillation with water. It was from the consideration of this strange 
reaction that it occurred to me that lime would be of avail in cases of 
poisoning. 

From another quantity of the shoots of the tree, crystals were obtained of 
a very mixed character, which gave precipitates with iodide of mercury, also 
the bichloride of mercury. These had a very peculiar taste, saline and bitter, 
and very biting, and were poisonous, half a grain causing slight nausea and 
exciting symptoms similar to the oil, but milder. 

In all my experiments, the ether, alcohol, chloroform, etc., used, were 
the commercial ai-ticles. 

Respecting the efhcacy of a mixture of lime and water in cases of 
poisoning, and before giving the report by Dr. G. II. Acheson, of this town, 
it may be as well to state that nothing was administered by way of general 
treatment, the antidote only was given, besides wlmi takes place when a 
mixture of cimra of lime with water is added to the simple extract of tutu 
rendered fluid with a little water and mixed. The extract was pi'epared by 
macerating the young, but woody and dcvelojKid, shoots in water, acidulated 
with acetic acid, and applying a gentle heat, pressing, and evaporating to the 
consistency of an extract. Tlieso shoots yield extract more i)oisonous than the 
succulent ones. Having to handle these wot shoots rather frequently, induced 
vomiting. The day the extract was prepared, its admixture with lime gave 
strong ammoniacal vapour. It was very poisonous. About half a scruple was 
given to a cat ; I was obliged to leave her, and on my rotiini, in twenty 
minutes time, found her dead. 

On the second day the reactions were similar. 

On the third day after preparation, the ammoniacal vajx)ur was just 
perceptible, but readily detected by Rimes of hydrochloric acid ; it was but 
slightly poisonous. 

On the fourth day the extiact had become much thinner, gave no 
ammoniacal vapour, and was not in the least poisonous. 

Tlie extract preserved its original consistency until the third day, when it 
became soft, which condition was much increased by the fourth day. During 
this time the weather was fine; I do not think the atmosphere was more 
humid than usual. Three extracts prepai^ed at intervals of five or six days, 
and in succession, behaved in a similar manner. 

When the cream of lime is added to good (poisonous) extract, it coagulates 
or thickens, and appears to swell immediately, strong ammoniacal vapour 
being at the same time evolved. Should the extract possess fragi^ancy, owing 
to some of the fragrant oil not being dispelled during the process of 
preparation, it is at once destroyed by the lime. It is important to observe*' 
that the inert extract on the fourth day after preparation, retained this odour. 
From what I have seen of its action, it possesses emetic pi'operties only. 
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Beoapitulation. — Acetic acid fixes or prenerves the pcfiaonous propefrty (for a 
time at least), arresting its decomposition. When lime is added to good 
extract (jjoisonowfl), strong amnioniacal vapour is evolved ; but on the fourth 
day, in the lime mixed with it, although possessing the o<iour of the ossontial oil, 
not the slightest trace of ammonia can be detected,, the oil also, when destroyed 
by the lime, not giving any ammoniacal vapour, indicates it to be of a different 
eomposition, and a non -nitrogenous oil. The decomposition of tlie j)oisonous 
principle, resulting in the evolution of ammonia, shows nitrogen to be present 
in it. The fragrant oil comes over at 212*^ F., the poisonous principle at 
between 350® and 400® F. The spontaneous decomposition of the extract was 
carefully watched ; there was no other poi-oeptiblo change than its assuming a 
more fluid oondition. 

From what has been sbited, it is observable that the poisonous principle is 
very unstable when in a state of oxtmet, decomposes immediately when 
neutralized with lime, and is fixed (for a time at least) by acetic acid. 

When the treatment of the plants was pi*olonged the results wGi*e variable 
and of an indiflerent character, which I attributed to the principles decom- 
posing spontaneously when in the presence of water. Also, as the season 
advanced the results were less satisfactory, as if indicating a smaller amount 
of the various principles — that is with roforenexj to the shoots, bark and leaves. 

Tlie young ground shoots (plants growing from the gTOund) gathered in 
March, 1839, yielded most of the supposed alkaloid and the other principles. 
They were, besides, more woody than those subsequently examined. The hist 
examined were collected on the 3i-d of December, 18G9, and were shoots of 
the tree, but no trace of alkaloid was found, i)erhapa owing to the above men- 
tioned supposition. They were macerated for at least twenty-four hours in 
distilled water, with the application of a gentle heat. 

Mepori of ExpsHmenta made by JDr. witb a mixture of Slacked Lime 

amd Water as the Antidote for TuCa Poison, 

For some time past I have been experimenting on various animals with a 
watery extract of tutu, prepared by Mr. Hughes, pharmaceutical chemist, of 
this town, and, at his request, I now state the result. 

“I administered to a cat, fifteen grains of the extract; twenty minutes 
after, the respiration became very frequent, slight twitching of extremities, 
and in five minutes more, a severe attack of convulsions, which lasted about 
three minutea Then, an interruption of ten minutes, followed again by a 
severe paroxysm, which lasted four fninutes ; again intermission of ten 
minutes, which was followed by a severe paroxysm of pure tetanic spasm, in 
which she expired In this case, from the commencement of symptoms of 
pmsoning the slightest noise would .in^^iiably exdte a recurrence of the 
paroxysm. 

9 I 
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** 2nd. 1 administered to a large dog half a drachm of the extract. Fifteen 
minutes aftet^ breathing hurried, faeces expelled, vomited several times so 
severely' that I was perfectly persuaded that the poison had been expelled. At 
the expiration of thirty minutes, tremors and slight twitching of the muscles of 
the extremities and very much afraid to move out of one position. Then 
a severe paroxysm of convulsions, gnashing of teeth and frothing at the 
mouth, the paroxysm lasting about four minutes, then a remission of ten or 
twelve minutes, which was followed by the most severe and final paroxysm. 

** In the above two oases, the extract had been prepared but two days. 

** 3rd. On the afternoon of the third day after the preparation of the extract, 
I administered the same quantity to a similarly sized dog. At the expiration 
of thirty minutes, it having produced no effect, repeated the dose in a Jkn<l 
state. The double dose merely produced sickness and slight tremor. 

“ On the fourth day the extract had become very thin and watery, which 
led me to suppose that spontaneous decomposition had destroyed its poisonous 
property. I tlierefore increased the dose to two drachms, yet no symptom of 
poisoning. 

“ A few days after the above mentioned experiments were made, I, with 
the assistance of Mr. Hughes, administered about a drachm of fresh extract 
to two dogs. To one of the dogs the extract was given in a mixture of lime 
and water. It remained in the stomach fdlr several minutes before vomiting 
commenced. After the expiration of half an hour from the cessation of 
vomiting, we determined to administer a drachm of the extract alone, being 
merely dissolved in a little water. This he retained for twenty minutes 
without any vomiting taking place. We then administei'ed to him a quantity 
of lime mixture. He never showed the slightest symptom of poisoning. 
To the other dog the extract was given in a quantity of water merely. A fow 
minutes after administration, symptoms of poisoning commenced, and in twenty 
minutes he had a r^;ular attack of pure tetanic convulsions. Immediately 
after the first paroxysm, we emptied into the stomach a quantity of the linwe 
mixturo, after which he had one severe fit, from which he recovered rapidly, 
and in the course of a very short period he was perfectly free from ajl symp- 
toms of poisoning, 

** We administered to a rabbit about thirty grains in the solution of Ume, 
it never evinoed the slightest symptom of poisoning.^ 

In every case in which we administered the lime mixttire the animal 
recovered rapidly, and when the extract was active it invariably gave fumes 
of ammonia on being mixed with lime. 

^ Tutu dees not sot as a poison upon rabbits. I kept two of them for two days 
feeding upon tutu leaves, and afterwards gave them several large doses of the poisonous 
extract I thought one of them appeared a little stupefied, but it would eat well enou|^ 
notwithstanding. 
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** From 'what I have seen I am perfectly persuaded that lime is an antidote 
against the tutu poison ; also, that by the fourth day of the watery extract it 
is almost inert 

** In every case experimented upon the animal remained perfectly conscious, 
indeed, the mode of attack and the appearance of the animal while in a 
paroxysm, strongly resembles poisoning by strychnia. 

“G. H. Acheson, F.F.P.G. 

« Hokitika, April 5, 1870.” 

TUTU AS A DYE-WOOD. 

Some woollen material, silk, and linen, were boiled for a short time (half 
an hour to an hour), with some chips (the wood of the tree), afterwards 
treated with a hot solution of copperas. The colours were pure, from a 
neutral grey to a deep black, the dye varying in intensity according to the 
number of times the material was troated with the decoction of the wood. 
Tim dye is superior to that of logwood, inasmuch that it is pure. Woollen 
materials take it readily and well, silk is not so roadily affected, and linen 
takes more time. The wood of the tree may be used as a substitute for log- 
wood, and this property of the wood of the tree may be studied to advantage 
and proiit 

[The results given in the above paper being somewhat at variance with those 
obtained by Mr. Skey (loc» eU.), they have been carefully re-examined in the 
Laboratory, and Mr. Skey is of opinion that some of the reactions cited by 
Mr. Hughes are not satisfactory, for the following reasons 

Ist. That the oil under examination must have been saponified by the 
processes employed. 

2n<i That the temperature used was such as must have produced many 
side products by destructive distillation, and, among others, acetate of ammonia, 
the presence of which would sufficiently account for the reactions Mr. Hughes 
attributes to the presence of an alkaloid. 

3rd. That the action of lime, as an antidote, is not due to its decomposing 
an alkaloid, but to its forming an insoluble soap with the poisonous oil ; and 
Mr. Skey still adheres to his opinion, that dilute acids should be administered 
in oases of poisoning by tutu. 

4th. That the dyeing properties of the juice of the tutu plant are due 
solely to the abundance of tannin they contain, and are not analogous to the 
special dye principle of logwood (hematoxyline), for which reason he does 
not think that it can be used for dyeing any shade to which tan bark is not 
equally applicable. 

Mr. ^ey's views are explained in a paper, which must be deferred for 
future publication. — E d.] 
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IV.— GEOLOG Y. 


Art. XLIIL — On the Relative Ages of the WaitemcUa Series and the Rrawn 
Goal Series of Drury aiul Wmhato. By Captain F. W. Hutton, F.G.S. 

(With Illustrationa) 

[Read before the Auckland Institute^ Augunt 8 ^ 1870 .] 

The only freologi«t who hus hiihorto published any classification of the tertiary 
rocks of the central ])art of this province is, I believe, Professor Hochstetter. 
In his lecture deliveixid in Auckland, hi June, 1859, ho divides the sti^ata into 
two formations : — 

1st A younger, probably Miocono, comprising the series of clays and 
sandstones upon which Auckland stands, and which he called the 
“ Wuitfmiata series,’' and 

2n(L An older one, probably Eocene, which is found principally on the 
west coast, and in the interior, on both sides of the primary ranges. 
This older formation he again subdivides into — 

1. Sandstones of the Upper Waipa and Mokau. 

2. Limestones of the Upper Waipa and Mokau, of Eaglan, Kawhia, 

Papakiira, and south of Port Waikato. 

3. Clays and gi^een fwmdstones on the eastern branches of the Eaglan, 

Aotea, and Kawhia harbours. 

4. Brown coal series of Drury and Lower Waikato. 

Subsequently, in 1 865, in the Geology of the Voyage of the Novara f he 
appeal's to have altered his views as to the relative ages of the beds aa 
follows : — 

1. Limestones of the Upper Waipa and Mokau. 

2. Sholes and limestones of Eaglan, Aotea, and Kawhia. 

3. Sandstone of Port Waikato. 

4. Limestone of Papakura. 

5. Waitemata series. 

0. Brown coal series of Drury and Lower Waikato, 

And in the map accompanying that volume, the rocks are divided into two 
formations — the younger containing Koa 1, 2, 3, and 4 of this table, and the 
older Nos. 5 and 6. 

During the month of November, 1866, 1 was employed by the Proi^incial 
Government to ascertain the probable limits of the Brown coal eeries in the 
Lower Waikato, and while thus engaged I was led to form a did^frent opiniosi 
of the relative ages of tlie tertiary rocks to either of those proposed by 
Professor Hochstotter ; consequently, in the report I then sent in, I altered 
hi$ arrangement to suit my views, but as I had no idea at the time it was 
written that it would be published, I gave no reasm for my alterations. 
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I therefore propose now to place on record the evidence in favour of the 
ooncluaions I then arrived at, and which 1 have since seen no reason to alter. 

Commencing with the Waikato coal field, wo find on the right bank of the 
river, just opposite to the present mine, the section given by Professor 
Hoohstetter in his New Zecdand^ p. 302, of the Brown coal series resting 
unconformably on the old slate formation of the Taupiri Range. The loft bank 
of the river shows a somewhat similar section, the slate rocks being seen m the 
bed of the river, below the mine. At the mine, the coal series consists of — 


1. Yellow sandy clay, with nodules of clay ironstone . 230 + feet. 

2. Upper fire-clay, dark blue ..... 12-14 „ 

3. Shale, with leaves of dicotyledons ... 4 „ 

4. Brown coal 12-18 „ 

5. Lower fire-clay, light blue 20 „ 

fi. Light coloured clays, with ironstone . . . 30-100 -f „ 


The fossils found in the bed No. 3 are leaves of dicotyledonous plants only « 
they are probably ab\mdant, but it is only wherf the roof of the coal is being 
worked that tliey can be obtained. None of them have as yet been des- 
cribed. About seven miles west of the river, the coal series ends abruptly, 
and beds of calcareous sandstone rest on its denuded slopes. (Section 1.) This 
sandstone belongs to a series extensively developed on the west coast, which, 
in nay report previously alluded to, 1 called the “ Aotea series.” It consists of— 

1. Grystalliue and tabular limestone of Raglan and Kawbia. 

2. Calcareous sandstone of Aotea and Pori Waikato. 

3. Sandy clay of Aotea and Raglan, passing into marl further north* 

4. Limestone south of Port Waikato. 

Its characteristic fossils aro Schimater rotundatuay Zitt ; Oatrea, WvUeratorfij 
Zitt ; Facten aVdetOy. Zitt. ; P. Bvt/rmiiiy Zitt ; P. WiUiamaoniy Zitt, ; 
P. HochaUtteriy Zitt ; CumUasa singidanriay Zitt ; Scalcma lyratcLy Ziitt ; two 
species of Bmtediumy and CristeUa/ria Hoastiy Stache. The upper parts are 
recognized by Pecten BurmUiy Scedema lyraUty and Oatrea Widleratorji ; the 
lower by C'oetdoea amgvXa/ria and the two species of Denltcdium, Fwominifwaa 
abound, especially in the lower part of the series, and these have been con- 
flddeved by Dr. Staohe to indicate an age about equivalent to that of the 
Mayenoe Basin, which is classed as Lower Miocene by some geologists, and as 
Upper Eocene by others. Of twelve species of shells {hnn this aeries, one 
only, Wtddlheimia lenHctdaria, Dosh*, is recent 

Lying unoonformabiy on the top of the Aotea series is a mass of reddish 
yellow sandstone, interstratified here and there with seams of bluish olay» 
containing indistinct plant remains, a g*y between Kaha and E^ra Points, and 
north of Waikoreo. The sandstone itself appears to be devoid of fosails, with 
the exception of a few impressions of dicotyledonous leaves, which I found 
near ELaha. Further north, at Nga-tutura, it is seen to be broken through by 
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a valoauo, and covered with tuffs and basaltic lava ttreama This sandstone 1 
suppose to be the equivalent of the Waitemata series, for reasons which will 
appear further on. 

Passing now to the Drury cool field, we find at the abandoned works of 
the Waihoihoi Goal Mining Company (Section II.) the Brown coal series 
dipping slightly N.W., and resting upon an uneven floor of dark blue sub- 
metamorphosed sandstones, in all probability of the same age as the slates 
underlying the Waikato coal field. The series here consists of — 

1. Light grey clay 

2. Brown coal, more or less impure .... 5 feet. 

3. Light grey clay 20 „ 

The coal crops out on the western slope of the Hunua Range, facing the 
Manukau, and at the base of the slope there is a series of quartemary, red, 
yellow, and white clays (f.), about fifty feet thick, which are underlaid, in all 
the borings yet made, by boulders, or flows of vesicular basalt containing 
chalcedony in its cavities. Fiu*ther west, at Slippery Creek, near Drury, a 
bed of dark blue or green volcanic ash, that weathers reddish brown, is seen 
to underlie these clays. This ix)ck is similar in appearance to the bed of tufa 
in the Waitemata series seen in the cliffs below Parnell. Whatever may be 
its age, it is probable, from its position, that it is younger than the Brown coal 
series. 

Passing on further north, to Papakura, we find the coal series to consist 
of — 


1. White sandstone, chocolate at the base, with nodules 

of clay ironstone 50 feet 

2. Brown coal 4 » 

3. Clay, with ironstone 3 „ 

4. Shale, with leaves of dicotyledons, and 

eUiptica, Hoch., MSS 30 „ 

5. Brown coal ........ 6 „ 

6. Yellow clay ........ 1 „ 

It is here broken by faults and dips at various angles. (Section IIL) 
Besting unconformably upon it, we see, at Campbell’s old saw mill, a mass of 
soft green sandstone. Still further north, the coal series has been washed 
away, and on its slopes has been deposited the group of sandstones and lime* 
stones which I here call the Papakura series. (Section III. o.) This serios is 
found at Cruiokshank’s quarry at a higher level than the coal, dipping 8^ N. W«, 
and a little east of Papakura it is seen at the level of the Manukau fiats. 

At Cruickshank’s quarry it consists of — 

1. Fine-grained grey sandstone 50^ feet. 

2. Blue and yellow sandy clay, with fossils Weddheirnia 


grcwidat Turbinolia^ etc. .... 3 
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3. Crystalline limestone 5 feet. ' 

4. Blue or green soft sandstone, weathering grey, with 

marine shells, and, according to Hochstetter, 
leaves of dicotyledonous plants , . . 1 „ 

Behind Mr. William Hay’s house, the series consists of — 

1. Grey sandstone. 

2. Calcareous grit, with fossils 3-6 feet. 

3. Limestone ; thins out to S.W ^ 

4. Soft green sandstone, with fossil wood and leaves, 

pieces of coal and worm-borings {Teredo 
Heaphi 

The whole dipping 10° N.N.W. 

There can, I think, be little doubt but that No. 4 in both these sections 
represents the same bed, and that the mass of green sandstone seen at 
Campbell’s mill is also a portion of the same, and, therefore, that the Papakura 
series rests unconforraably on the Drury coal series. 

Section HI. represents a diagrammatic section through the district, and 
gives a combined view of the sections at Campbell’s mill, Cruicksliank’s quarry, 
and behind Mr. Hay’s house. It is one of the most important sections in the 
province, as it is probably the only one that shows the relations between the 
Waikato and Drury coals on the one hand, and those of Whangarei and the 
Bay of Islands on the other. 

Passing still further north, to the district between the Wairoa and 
Howick, we find horizontal dark-green soft sandstone, with thin seams of coal 
and traces of plants, together with Forwminiferm {GloUgerino hnUoidea^ etc.), 
lying unconformably on the older sub-metamorphosed slates and sandstones of 
the hills west of the Wairoa. There can be no doubt but that this green 
sandstone (Section lY. c.) is the same as No. 4 of the Papakura series, as it 
is petrographically identical, and distant only a few miles. Travelling to the 
west, we find, at Turanga Creek, the water-worn surfaces of this green sand- 
stone covered by a series of yellow clays and sandstones (Section IV, e.), 
which can be traced through Howick to Auckland, and which form part of 
the Waitemata series of Professor Hochstetter. These beds are generally 
devoid of organic remains, traces of plants and seams of lignite being the most 
common ; but, at Orakei, three small Fectem and other marine shells have 
been found, together with large quantities of Bryozoa and Faramiin^ercB, 
Professor Eupert Jones is of opinion that the ForanUntferm indicate a late 
tertiary period {Qum. JW. Geo, Soo,^ Yol. xvi, p. 261), and Herr Earrer 
thinks that they indicate an Upper Miocene age, while Dr. BtoUozka thinks 
that the Bryozoa indicate an Upper Miocene, or, perhaps, Older PUooene age. 

It thus appears that the Drury coal series is overlaid unoonformably by 
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the Papakura series, whioh, in its turn, is also overlaid unconformaUy by the 
Waitemata series. Also, that the Waikato coal series is overlaid uncoaaform' 
ably by the Aotea series, which, in its turn, is also overlaid unoonformably by 
reddish yellow sandstone with bods of blue clay containing plant remains, and 
we have now to try to connect the two and see what is the parallelism between 
them. 

The Waikato and Drury coal fields both lie on the same flank of the same 
range of old slate hills, the hills of Pokeno, Kazor-back, etc., which divide the 
Waikato from tho Manukau being of much more recent date, so that at the 
time when the coal was forming they were both on the same shore of probably 
a large lake or lagoon. Intermediate patches of coal occur between the two 
on the Maramarua, and near Paparata, and although that of the Waikato is 
the best and purest, because oonimg from the largest seam, the coal at all these 
pUoes is of the same class, and does not dhBTer more than diflbrent parts of a 
large coal field might be expected to do. The fossil leaves found both at Wai- 
kato and Drury are dicotyledons. Those from the former place have not yet 
been described, but Dr. Hector, I believe, is of opinion that there is no species 
oomraon to bodi, but as only seven species have been found at Drury, and 
probably only four or five at Waikato, this evidence m not of very great 
weight, especially as at Drury four species were found on Mr. Pollock^s land, 
and four on Mr. Fallweira, and only one of these, Fagm Niumsianm, Ung., was 
oommon to both. It is therefore probable that at one time the coal extended 
from the present mines in Waikato, over Waikari Lake, aoi'oss the Valleys of 
the Whangamarino and Matmgatawhiri to the Drury mines, and perhaps to 
the Wairoa River, but that by for the greater part of it has been washed away, 
patches only being left here and there, although it may still exist below the 
Razor-back and Pokeno hilla 

With regard to the oorelation of the Aotea and Papakura aexies, the 
paleeontological evidence is scanty. Professor Hochstetter mentions 
waster rotimdcUicSy Pholadomi/a, sp, and TurbinoUay sp., as common to both 
formatiens, and to these I can add two othem, viz., JPectm FistJuri, which I 
found at Port Waikato, and Pecteiiy sp., belonging to the group P. plmronsoivi^ 
which is common in the base of the Aotea series. These are, however, enou|^ 
to show that the two series are either equivalents, or very nearly on the sasao 
horizon, and I am indined to think that the Papakura series forms the base of 
the Aotea series. I have also found a Turhimlia in green asndstoiie, at 
Wbangarei Heads, which, as far as I can judge, appears identical wifh one I 
found at Papakura, and Dr, Hector informs me that Pectm ffaohststtsri has 
been fouxkl in the green sandstone overlying the coal at Whangarei, and Lomsm 
teeth are found at Wbangarei and Aotea ; it is therefore probable that tbs 
coal at Wkangaiei and the Bay of Islands is of the same age as the papsktira 
series^ Md, if sitdb should be the case, it would appear that while tils Aotea 
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•eriei inoreaaea in thicknen from Port Waikato southwards^ the Pi^pakura 
series increases in thickness from Papakura northwards. 

Professor Hochstetter, when assigning a position to the Papakura series^ 
appears to have been too much influenced by the apparently intermediate 
character of its fossils, between those of the Aotea and Waitemata series, so that 
when, in his lecture, he placed the Waitemata series in its true position, he 
made the Papakura series younger than parts of the Aotea series, and when 
he subsequently classed the Waitemata series with the Brown coal, he placed 
the Papakuia series in its probably true position below the Aotea series. 

Tlie connection between the Papakura and Waitemata series was supposed 
to consist in the occurrence of Pecten Fiucheri, Pecten^ sp., group pletironeetea, 
and oasts of Vagimlla in both, but Dr. Zittel has expressed doubts as to the 
specific identity of the Orakei Pectem with those from Papakura, and I have 
since found both species in the Aotea series, so that the connection now rests 
solely on the supposed casts of the interior of Vagindla shells being found in 
both. 

That the sandstone that overlies the Aotea series on the west coast between 
Port Waikato and Baglan, is to be referred to the Waitemata series, is not so 
certain, the only reasons being that both are nearly destitute of fossils, except 
traces of plants, and both lie uncon formably on the closely-related Aotea and 
Papakura series, while they are also both anterior to the basaltic outbursts. 
The interval, however, between these dates is far too great to speak with con- 
fidence on the synchronism of the two ; all that can be said at present is, that 
if the West Coast beds are not the equivalents of the Waitemata series, they 
are probably younger than them. 
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AltT. XLIV . — On a Ca^rhonaceouB Mineral from WJumga/roi Bceriour, 
By Captain F* W. Hutton, F.G.S. 

[Bead hrfore ike Auckland Jmiitute^ September 12^ 1870.] 

At One-tree Point, on the western side of Whangarei Harbour, a carbona.c6ous 
mineral, resembling coal in appearance, occurs under such curious circum- 
stances that I think a short notice of it will prove interesting. 

Ono-tree Point consists of low cliffs, some twenty feet high, of soft 
horizontal quaternary sandstones, with casts of marine shells {PerteUy etc.) 
The upjjer stratum is yellowish sand, the middle one more ferruginous, while 
the lower one is blackish or brown, from the quantity of carbonaceous matter 
scattei’ed through it. On tho fico of the cliffs, several irregular oblique 
fissures, fmm one to six inches in breadth, are seen traversing all the beds. 
These fissures are generally filled up with sand, but some of them, when they 
enter the dark coloured lower stratum, are filled with carbonaceous matter, 
which is much mhted with impurities near the sides of the vein, but in the 
centre is nearly pure. Sometimes the centre of the vein is empty, with the 
pure carbonaceous mineral lining both sides. These fissures are similar to 
ordinary veins, and do not boar any resemblance to boles made by roots of 
trees, etc. 

The mineral from the centre of the vein has very much tho appearance of 
cannel coal. Its colour is black, with a shining i^esinous bistre. Streak and 
powder black. Very brittle, but does not dirty tlie fingeiu Hardness 
about 2. In the flame of a spirit lamp it bums to a white ash without 
altering its shape, and without giving off aiiy odour or smoke, but it will not 
bum if t*iken out of tlie flame. It appears to l)e nearly pure carbon, without 
any admixture of bitumen. 

These phenomena appear to me to be inexplicable, except by supposing 
that the carbon has jmssed in a state of solution from the sandstone into tho 
fissures, and that it has then been deposited on tho sides of the veins. If the 
process had been one of sublimation, the mineral would also be found at a 
higher level than the upper surface of the dark coloured sandstone, which is 
not tlie case. And if both it and the carbonaceous matter that colours the 
sandstone had been sublimed from below, and impregnated both the vein and 
the rock, it is evident that the vapour would have ascended further up the 
fissure than through the rook. What, however, the solvent could have beeti 
I camioi even conjecture. Specimens of this mineral were forwarded to the 
Colonial Museum by me, in 1866. See Colomal Mvsettm and Laboratory 
SeportSf 1866-67, page 17. 

[The following is the composition of the carboimoeous mineral, which 
appears to be a non-caking lignite approaching jet, burning with difficulty, giving 
but little flame and a white ash : — 
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Water 32-2 

Fixed carbon 34 '2 

Hydro-carbon 17*0 

Ash 16*6 

100*0 — J. Hector.] 

Art, XLV. — On the Artesian Wdls near NapUr. 

By Captain F. W. Hutton, F.G.S. 

(With Illustration.) 

[Head before the Auckland Institute^ September 12, 1870.] 

In July, 1867, during a short visit to Napier, I paid particular attention to 
tlie Artesian wells which, just then, were being sunk on the Meanee Flats, 
and 1 think that a few remarks on their origin may be found useful 

The hills south of Napier are composed of limestone and sandstone, under- 
laid by a stratum of blue sliale, of late tertiary age, the whole resting upon 
clay slates, sandstones, and jasperoid slates, of a much older date. These 
tertiary i*ocka have been denuded away towards the sea, leaving, as an outlier, 
Scinde Island, at the foot of which the town of Napier is situated. The hollow 
thus left between Napier and the hills has been filled up with river alluvial 
deposits, which now form the Meanee Fiats, and it is on these fiats that the 
Ai*tesian wells have been sunk. These deposits consist of alluvial sands lying 
upon a bed of blue clay, in which trunks of trees (matai, totora, etc.) are 
foiuid, and below the clay is a layer of gravel or shhigle. When the wells 
have been sunk through the fii*8t two deposits, and penetrate into the gravel, 
the water liaos in the borediole, sometimes to a height of twenty-six feet above 
the surface. 

The origin of the wells is as follows: — The ram foiling on the porous 
limestone and sandstone hills, soaks through them until it is arrested in its 
downward progress by the impervious stratum of ^ale ; it then runs into tlie 
lowest shingle hed of the alluvial deposits, which it fills. The water being 
prevented from nsing to the surface by the bed of blue day, has no means of 
escaping, and when the shingle bed is filled, it nses in the hills until they are 
saturated up to the point (x) where the blue clay bed rests upon the sand 
stone and limestone ; it then runs over in springs. When, therefore, the blue 
clay bed is pierced by a well, the water in the shingle bed is forced up by 
the hydrostatic pressure of the water in the hills, and overflows at the surface, 
or rises above it, according to the amount of the pressure ; but in no case can 
it rise above the level of the junction of the upper surface of the blue clay 
with the limestone, or the line (x y) in the section. 

tt is therefore apparent tliat unless the clay is pierced no Artesian well 
will be found) and that when the boring reaches the akte rocks without getting 
water, it may be abandoned as useless. 
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A»t. XLVL — On the OcGwrrenoe of Native Merewry near Faharaka^ Bay of 
Idomde. Bj Captain F. W. Huttox, F.G.S. 

(With Dlustration.) 

[Read hrfare tfie Auckland Institute, October 10 , 1870 .] 

A FBW miles south-east of the Omapere Lake, near the Bay of Islands, lies a 
group of hot and cold springs, of great interest on account both of the peculiar 
mineral character exhibited by them, and the deposits of mercury and cinnabar 
that some of them form. 

As long ago as 1866, it was known that mercury had been found at these 
springs, but, os only very small quantities had been obtained from one spot 
alone, it was the general opinion that some person had broken a thermometer 
when takitfg the temperature of the water. Having, however, been informed 
that small grains of cinnabar had also been found in the sand, I was induced, 
in June, 1869, to make a visit to the place. This visit, owing to circum- 
stances over which I had no control, was unfortunately a very bunded one, 
and limited to a few hours only, but, thanks to the guidance of my friend, 
Mr. Henry Ireland, of Waimate, it was very successful, for not only did we 
find mercury in the sand in the place already alluded to, but also in two other 
localitieB, in veins in the rook, accompanied by cinnabar and sulphur. 

The series of springs which I have to describe are, I believe, the most 
important in the district, although many others exist They commence with 
a group of large cold springs (a), situated in a crateriform hollow in low 
undulating fem-oovered hills composed of brown, soft, argillaceous, thin^bedded 
sandstone, with occasional beds of lignite. These rocks are probably not of an 
older date than Upper Miocene, and may be even of PUocene age. After 
leaving this hollow the stream flows through a narrow gorge, about a quarter 
of a mile in length, which opens out into ano^er smaB hollow, in which, 
among others, some warm springs are found (b and o), containing mercury 
and sulphur. 

The stream then flows through another gorge, and again emerges into a 
level irregularly-shaped hollow, of much larger dimensions than either of the 
others, in which numerous springs, both hot and cold, are situated. On leaving 
this hollow the stream flows through a narrow passage, and empties itself into 
a small lake. 

The water of this stream both smells and tastes strongly of sulphuretted 
hydrogen, and is decidedly acid. Most of the springs are cold, scmie are tepid, 
and a few, situated in the centre of the last and largest hollow (x and r), are 
hot, but the temperatuie of the hottest of them is prebably not much moie 
than 120^F. In one of these hot spiings (e), deposits of alum and sulphur are 
fbund ; many of them show traces of sulphur, and almost all have deposited 
silioa, although not in large quantities. 
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W© oommenoed our uearch At the place where mercury had previouily been 
found (marked o on the aketch), but for some time without success, owing^to 
the soil having been a great deal disturbed by former explorers ; at last, after 
turning aside the small stream that here joins the larger one, and carefully 
washing in a tin plate the grit in its bed, we succeeded in obtaining a few 
flecks of cinnabar and a few small globules of mercury. Thus encouraged, we 
continued our search, but with only moclerate sucoess, and as it was getting 
late, we thoiight it advisable to examine other localities, in order more 
effectually to test the thermometer theory. Accordingly, we crossed over the 
hills to the sources of the 8ti*eam (a), but in our necessarily hurried exami- 
nation, could find nothing. We then followed down to the second hollow, 
and began, a little before dusk, trying the spot marked B, where we at once 
found grains of mercury in the sand, and on continuing our search, we dis- 
covered a small vein in the soft decomposing sandstone. This vein was from 
a quarter to half an inch in width, open in the centre, and lined on each side 
by a black ore of mercury, and contained, both in the lining and centre of the 
vein, globules of mercury, often of considerable size, and accompanied by 
deposits of sulphur. Soon afterwards we found a precisely similar vein a few 
yards distant (at o). Mercury was also distributed in fine globules through 
the rock on each side of the veins, and on breaking this down and washing it in 
a small tin plate, 1 obtained about two-thirds of an ounce in half an hour, besides 
many small angular grains of red cinnabar. Much of the mercury, however, 
escaped me (perhaps an equal quantity to that which I obtained), for the particles 
were so minute that much of it floated on the surface of the water, and refused 
to run together. Even the larger particles amalgamated with difficulty, owing 
either to the sulphur, or to a black greasy hydro-carbon, which is found at all 
the springs where mercury occurs, and which may be derived from the lignite 
beds at or near the surface, or may have a deeper origin. 

The black mineral found in the veins is a sulphide of mercury with some 
iron. It is insoluble in boiling nitric or hydrochloric acids, but dissolves readily 
in aqua-regia. It is generally black and dull, but sometimes the colour is load 
grey, and the lustre sub-metailic. Streak metallic, lead grey, powder black, 
sometimes mixed with particles of red, or reddish black. Hardness about 5. 
8.G. a9*224. Before the blow-pipe it gives a greenish yellow bead, with 
borax. 

I also took home with me a small bottle of water from the spring at o, 
and found it to contain sine, manganese, silica, and free sulphuric and hydro- 
ohloric adds. I oould obtain no trace of mercury. The speoiflo gravity of the 
water was 1*04. On passing sulphuretted hydrogen through it no precipitate 
was formed, but it turned a beautiful pale blue colour, very like that of 
Te Tarata, and other hot springs in the interior of the island. 
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Akt. XLVII. — On the Physical Geography the Laike Districte qf Otayo, 
By Jah£s M^Ksebow. 

[Pead b(fore tJie Otago Inatitute, July 19 , 1870 .] 


The Lakes of Otago belong principally to the two great river systems of the 
Clutha and Waiau. Lakes Hawea, Wanaka, and Wakatipu, belonging to the 
Clutha Hiver, and liakes N. and S. Mavora, To Anau, Manipori, and Mono** 
wai< to the Waiau River. 

These lakes are of great extent relative to the size of the country. Taking 
their dimensions from the rconnoissanoe surveys, we have for the Clutha River 


system : — 



Length 
in miles. 

(lener&l breadth Area in 
in miles, sq. miles. 

Alt. above sea 
level in feet. 

Lake Hawea 

19 

3 . 

48 

, 1189 

I<ake Wanaka 

29 

, 1 to 3 . 

75 

974 

Lake Wakatipu . 

50 

. 1 to 3i . 

114 

237 

. 1069 


For the Waiau River system : — 

in niUes. 


Lakes TT. and S. Mavora 9 

Lake Te Auau , 38 

The throe western 
arms or fiords of 
Te Anau, each 10 to 18 
Lake Manij)on . 18 

Lake Monowai . 14 


Oeiieral breadth Area in Alt. aliove sea 


in miles. 

w. miles. 

level in feet. 

itol 

. 5 

. 2073 

1 to 6 1 

j 

1 . 132 

694 

1 to Sj 

1 


A to 6 

. 60 

m 

itol 

, . 11 notoverfiOO 


It may here be noted that the Te Armu is the largest lake of the Middle 
Island. 

The lakes ai'e all known to be many hundreds of feet deep, but no great 
attention has been given to the soujiding of any of them, excepting Lake 
Wakatipu. Soundings of this lake have been taken by several persons inde- 
pendently. The greatest depth given is 1400 feet, about the middle of the 
lake off Collins Bay, and sixteen miles from the south end of the lake. 

Having stated the principal survey data of the lakes, we may now refer to 
the map for their relative positions. It will appear that they all lie along the 
eastern side of the great western ranges, or Southern Alps ; as also Lakes 
Ohau, Pukaki, and Tekapau, of the Waitakl River system. 

It may also be observed that the lakes of Otago and Canterbury, taken as 
a whole, lie on a line which is roughly parallel to the axis of the Southern Alps, 
and to the west coast. The length of the lakes greatly exceeds their breadth, 
and they all lie lengthwise in their valleys, and occupy the full width of the 
valley, the mountains rising generally from their shore line. Their surfaces 
do not differ greatly in altitude above sea level, and what difference there is 
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seetxkd to Have a relation to tHe Height of the mountains [the lakea of greatest 
elevation being in the vallejs naming down from tbe highest mountains] 
The lakes terminate just where their valleys begin to widen out into plains. 
Along their sides, and at their southern ends, there are invariably vast 
collections of shingle and large blocks of rock. 

From these similarities it is evident that some great natural cause or law 
has had a uniform action over this 300 miles of country in producing the 
lakes. 

An observer might have these facts at his command, and yet be sorely 
puazled to account for the origin of the lakes, if he had no access to the records 
of Arctic or Antarctic discovery, or to the Alpine I'esearches of such philosophers 
as Agassiz and Forbes. But with these as guides, it is plain that the glacicsrs 
wliich now lie far up the valleys and ravines of the mountains are, comJ)a^s^ 
tively speaking, the puny descendants of glaciers that formerly filled valley 
and lake beds with their vast dimensions, and in their slow but iiTesistible 
march, carried forward the s|>oil of the mountains, and deposited it as lateral 
and terminal moraines. 

Accepting this explanation of the glaciers at one time filling the present 
lake basins, tJte question arises : Did the glaciers excavate the basins, or did 
they simply occupy them for a time, as the lakes now do 1 

In how far a glacier could excavate a valley out of rock, is necessarily a 
question very much of speculation. It will be of interest, however, to 
endeavour a general demonstmtion of the effect In a paper read before this 
Society by Mr. Beal,^ attention was direijted to the wearing power of 
ice in motion, and to the rounded outline of the hills so operated on. As 
an illustration of this action, Peninsula Hill, near Queenstown, was mentioned. 
This hiU is 1700 feet above the level of the lake surface, or about 3000 feet 
above its bottom. If, then, we su[)|K)8e that the glacier did not scoop out the 
lake bed, but simply smoothed its surfaces, it follows that there would be a 
glacier of from 3000 to 4000 feet in action. Now, can it be conceived that 
this vast mass slid over the bed of the present lake for a geological era, without 
working its bed deeper and deeper ? 

We find, on examining the beds of such rivers as the Kawarau and Shot* 
over, that running water, probably never even in the highest floods more than 
forty feet deep, can cut or wear channels through hard schist rook, of 200 and 
300 feet deep. If running water, and the sand and gravel which it carries 
along, can produce such effect, it seems easy to arrive at the inference that a 
glacier, say 1000 feet thick, would, with chips of rook adhering to its under 
surface, plane down its bed to a depth only limited by the duration of the 
process. 


See Art. XLIX. 
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The turbid water issuing from glaciers is an evidence of their degrading 
power. The waters of the Dart and Matukituki — both glacial-fed rivers — are 
of a milky colour. Dr. Hoohstetter, in his New Zealand, states that the 
Tekapo Lake is always turbid, from the fact of its supply coming from one of 
the great glaciers of Mount Cook. Forbes explains that this turbid appear* 
anoe, constantly the same from age t^ age, is due to the impalpably fine fiour 
of rocks ground in the ponderous mill betwixt rock and ice. 

It may elucidate the subject if we suppose the formation of a lake basin 
about to begin. Let a glacier descend a mountain slope to a valley, then it 
must either penetrate through the floor of the valley on the line of the 
mountain slope, or, in its endeavour to do so, be either bent or broken to the 
slope of the valley. But this cflbrt of the glacier to continue in its initial 
slope, must necessarily cause great friction, and where there is friction, there 
must also be degradation of surface. The friction due to a change from a 
greater to a less slope is in excess of what may be termed the sliding Motion, 
arising simply from the motion of the glacier over a uniform slope. Thus, at 
the points of greatest friction, there will bo a scooping-out process at work. 
Nor is this an intermittent operation, but will continue as lopg as the glacier 
exists. As the process proceeds, the part of the valley first operated on will 
have been scooped out, and the valley slope assimilated in part to the mountain 
slope. The condition of excessive friction due to difference of slope will then 
apply to a more advanoed part of the valley, and so on, till temperature arrests 
the process by melting the ioe. 

According to this view of the subject, we ought, keeping all modifying 
causes out of sight, to find that the lake bottoms are a succession of slopes, 
steepest next the glacier mountains, and gradually less and less as we proceed 
M>m them. The bottom of the Wakatipu Lake complies with these conditions. 
Taking the soundings from the map in the Otago Museum,* and interpolating the 
soundings taken off Collins Bay, there will result for the first two miles from 
the head of the lake a fall of 1 80 feet per mile, for the next four miles a &11 of 
70 feet per mile, for the next five miles a fail of 50 fi»et per mile, for the next 
seven miles a fall of 40 feet per mile, for the next six miles a fall of 6 fbet per 
mile, for the next six miles a fall of 14 feet per mile, for the next three milea 
a fall of 30 feet per mile, for the next seven miles a rise of 16 feet per mile, for 
the next nine miles a rise of 96 feet per mile. 

It must be mentioned that the slope of ISO fbet per mile for the first two 
miles may be considered greater than the true glacier or h^e bottom^ on 
account of the river deposits of the Dart and Bees. 

In regard to the ascending slope of the lake bottom for the last sixteen 

* Map showing Surfaoe Features of N. W. District of Otago, by Dr. Hector, 1664 
Partly reduced, and aocon^anied by a Section to elucidate this subject, in Plate IflL, 
Tram. N Z. Imt, Vd ii. 
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mUea, of whloh Beven miles are at 16 feet per mile, and the last nine miles at 
96 feet per mile, it accords with the gradual recession of the glacier, and the 
deposit of moraines in the same order. It must also be noted that as the 
glacier retired, more and more of the lake bottom from the south end would 
be released from the grinding action, while the operation would still be in 
force in the other parts of the lake. 

As already mentioned, there are no soundings of ike other lakes available 
in this investigation. But the very complete Admiralty survey of the West 
Coast affords a comparison with each of the sounds there. In all of them 
there is this peculiarity — that, while they are from 700 feet to upwards of 
1200 feet deep, in no case is their entrance to the ocean deeper than 350 feet 
— flo that if the West Coast were raised 300 or 350 feet, the sounds would 
become lakes varying in depth from 400 feet to 900 feet. 

If glacial action is sufficient to have excavated the sounds on the West 
Coast, it may be urged in objection — Why should the glaciers scoop out 
deeper basins in the hard rook of the West Coast, than in the comparatively 
less hard rock of the Wakatipu Basin 1 

This objection might be disposed of by assuming that the West Coast has 
been gradually sinking. But adhering to the mechanical piinoiple, the Direction 
may be met by considering that the slopes on the western side of the moun- 
tains are more steep than on the eastern side, and therefore the glaciers would 
act more efficiently, having a greater vertical longitudinal pressui^, and by the 
same difference a greater friction. Then in regard to the harder rock. This 
objection would be of great moment if the ice were the nibbing power ; but it 
is only the frame or machine in which the chips of rock are set to do the 
grooving. In hard rock these chips will be part of the rook itself, so that the dif- 
ference as to the nature of the rock is not so great an objection as at hrst appears. 

The difference in the depth of the sounds seems to have a relation to the 
heights of the surrounding mountains, as though the excavating process was most 
active where the greatest snow field existed to feed the glacier, and the greatest 
pressure to urge it forward. The lake at Martin’s Bay [Lake McKerrow] is the 
only lake of any note on the west side. It may be cited as an illustration of the 
excavation or basin bearing a relation to the efficiency of the glacial action. 
The HoUjford Valley, in which this glacier would lie, is tlie largest valley on 
the west side of Otago. It is surrounded by very high mountains, which 
would create and maintain a laige glacier. Under these conditions, not only 
has a basin been excavated, but sufficient moraine matter has been carried 
forward to dam back the sea, and so a lake has been foimed, and not a sound 

In a paper by Dr. Hector,* in -Trane. N. Z. IneHtute, Vol. iL, pp. 373-4, 


^ The author appears to hold the view, now generally abandoned, that the motion of 
the lower and horisontal part of a glaoier is due to vk a tergo. In other respeots he 

2 L 
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Feferenoe it made to the excavating power of glaciers ; bnt> while acknowledging 
their efficiency in this respect, the lake basins and sounds of the West Coast 
are referred to subsidence of the earth’s crust. He states : — This subsidence 
has been most rapid in the central and western part of the imige, so that in 
the case of a long valley, like that occupied by the Wakatipu Lake, the slope 
baoame gradually reversed, and what was at first tlie higher part of a glacieiy 
excavated valley, has become a depression without au outlet.” 

The meaning of this seems to be tliat the depression was subsequent to 
the glacial excavation of tlie valley. To realize the condition of the valley at 
the close of the glacier action, it will be necessary to conceive the bottom <rf 
the lake basin lifted up, so that the valley would throughout its entire 
length sloj^>e in the one diiection. Applying tliis to the Wanaka Lake, the 
bottom at the south end would come near the present level of the lake surhioe, 
974 feet. The height of the saddle at the head of tlxo Makarora Valley is 
given by Dr. Haast at 1716 feet, and the distance between the two points is 
about fifty miles. The fall is therefoie 7 42 feet, or say 800 feet, or a mean 
slope of 16 feet per mile. But the slope would not be uniform, and so be leas 
over a part of the valley. Forbes states tliat the slope of the glaciei's in the 
Alps is seldom or never under 3 degrees, or 276 feet per mile. He says, 
however, that the glaciers which transported tlie blocks of granite from 
Mont Blanc to the slopes of J ura would not have had a greater mean slope 
than 1 *8 degi^ees, or 104 foot per mile, and the slope of a great part of its course 
must have been much less. Heasoning from the semi-fluid nature of a glacier, 
he does not pretend to fix the limit of mean slope, and he says it might even 
be as little as 15 min., or 23 feet per mile. From this it will appear that ‘Vo 
cannot assume that a glacier would not move with a mean slope so gentle as 
even 16 feet per mile. But if we are to accept the subsidence theory, it will 
be legitimate to apply it in such a manner as will best diipose of the objections 
that may be urged against it. If we, therefore, conceive the subsidenoe to 
have taken place before, and not after, the glacial period, the mean slope of 
the Wanaka glacier would be greatly increased, and so brought nearer the 
ascertained facts of glacier motion. 

When the great glaciers occupied the valleys and lake bods, the 
mmi have been much colder than it is at present* The causes change may 
have been various. When we contemplate the vast acoumulations of denuded 
material which is now in the valleys, it is evident that the mountains must 
have been more massive and probably higher before the denudatiotn began. 
There would therefore be more surface above the snow line, and by the same 
proportion, greater snow fields and greater cold. But this is inadequate to the 


adopta the atgumants and oonolusions of tfie paper oitsd« but without IttUy ap^- 
cistaig their bearing on the question.— Bn. 
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effect, uxiless we conceive the present inountain system to have been a great 
table-land We are precluded from this supposition, however, by the fact that 
the high angle at which the rocks lie, determines that from the first tipbeaval 
of the mountains there must have been elevation and depression, ridge and 
valley, as at present And the denuded material already mentioned has 
resulted fium the widening and deepening of the valleys by glacier and river 
actions. If wo look to the dispirity of climate between Labrador and North- 
western Europe, on the same lines of latitude, and resulting from oceanic 
currents, there can, by analogy, be no difficulty in supposing such a distribution 
of land and water in these latitudes as would make a south jK)lar current 
sweep along the shores of tliis island, and chill its temperature to the required 
degriio. The equatorial rains, which now nourish the great forests of the 
western and lake districts, would then descend in snow, and the glaciers would 
reach their furthest limit. It is remarkable how near our latitude, even at 
the present time, approaches in locality to the glacial period. At Dunedin we 
are only about 1600 miles from the ice precipices of the Antarctic continent, 
and the glaciers are said to descend nearly to the sea in the Straits of Magellan. 

The glaciers of Otago have not yet been sufficiently explored to ascertain 
the lowest level of their terminal faces ; but it may be stated that some of the 
secondary glaciers on Mount Aspiring are from 4000 feet to 5000 feet above 
sea level. In sheltered situations, some of them will, no doubt, be lower than 
this. Dr. Haast gives the terminal face of the Tasman Glacier (Mount Cook) 
at 2774 feet. Forbes gives the terminal face of the Mer de Glaco (Mont Blanc) 
at 3667 feet above sea level. 

The snow line in Otago is from 7000 feet to BOOO feet above sea level. 
There is a considerable extent of country above this line, the principal part 
lying between Earnslaw, 9165 feet, and Mount Aspiring, 9949 feet. The 
intervening ranges of the Forbes and Humboldt Mountains are covered in all 
their high parts and ravines with snow fields and glaciers. In a bright sun- 
shine they are so dtixzling that it is only with an effort that the eye can rest on 
them. From the melting of these groat snow and ice fields, the Dart, Bees, 
and Matukitiiki have their waters. The Makarora and Hunter similarly flow 
frem the glaciers in Canterbury. As the supply of these rivers depends almost 
entirely the melting of snow and ice, their volume is regulated by 
temperature. This gives rise to a set of conditions very much the reverse of 
What obtains with rain-fed rivers. In winter the glacial-fed rivers are very 
low, especially during frost, while in summer they are high. On a warm 
summer day, the dMhrenoe of their volume between morning and evening is 
very 


^ The largest glaoier from the west side of Moimt Aspiring descends to 1400 feet 
tbove the sea, and the Francis Joseph glacier, from Mount Cook, to within 700 feet. — Bn. 
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Tbd north-wettt wind, espeoiallj if aocompanied with a warm druading mn, 
has a very marked effect on this class of rivers. At such times, the Dart, 
Matukituki, and such like, become rivers of half a mile wide, and of coarse 
pour into the lakes vast quantities of water. The valleys on the west side of 
Te Anau and Manipori Lakes being geneinlly very narrow, the vertical rise 
and fall of their rivers is quite astonishing. In many of them, unmistakable 
flood-marks show that this is not less than 20 feet The actual observation of 
these facts impresses the mind very forcibly with the value of the lakes as great 
regulating reservoirs for the Clutha and Waiau Rivers. The Olutha has 237 
square miles of lake to regulate its flow, and the Waiau 198 square miles, or, 
altogether, an area of 435 square miles for the two riveni. This surface, like 
a great compensating balance, is ever in a state of oscillation up and down 
between the inflow and outflow of the rivers. But it attains its maximum 
level for the year in January or February, and its minimum in July or 
August The vertical range of lake surface varies in different years, and the 
lakes have also differences depending on their area and supply. Generally, 
the range may be stated at from four to nine feet 

In the season of 1865-^66, the Wakatipu Lake had a range of no less than 
ten feet On the 14th January it attained its highest level, the water standing 
two feet deep in Rees-street, Queenstown- The lake had probably not been at 
so high a level for a very long time before, for trees of two and three feet in 
diameter were sapped by the rising waters, and laid prostrate on the margin 
of the lake. A cold spting preceded this great flood, and the lake was then 
nine inches lower than it has ever been known to be l>efore or since. 
Consequent on this coldness, more snow than tisual was reserved for the 
melting of the summer sun. The lake had reached a high level, when three 
days of warm wind from the north and north-west, accompanied with rain, 
raised its surface to the highest observed level 

The fact of the lowest and highest levels occurring in t^e spring and 
summer of the same season, and so intimately connected with change of 
temperature, is an evidence of the value of our equable insular climate in the 
river system of the country. For with the same temperature, but colder in 
winter and warmer in summer, the giacdal-fed rivers would become still more 
fluctuating; and such rivers as the Mataura and Taieii, that have 
principal sources in high snow-clad mountains, and have no lakes worth 
mention to regulate their flow, would necessarily become much more irregular 
in volume than they are under present conditions. 

The ordinary condition of a glacial river, such as the Dart, is a rapid 
stream of three or foui* chains wide, and from three to four feet deep, with a 
number of smaller branches ruiming out and into each other as they oontiuue 
their oouiae along the channel, which is a wide waste of shingle and quicksand, 
at places a mile broad. This matter is carried forward to the lakeS) and by 
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the delta «o formed the channele of the rivers are all advancing into the lakea 
This progress is necessarily very slow, from the great depth which has to be 
filled up* But the amount of matter so deposited is conclusive evidence of the 
many ages during which the present geographical order of river and lake must 
have existed. This silting action has gone on principally at the northern ends 
of the lakes, where invariably a large river enters. The lakes have each in 
this way been filled up for several miles. The smaller rivers which enter at 
the sides of the lakes are also encroaching. Thus the Dingle has formed its 
delta more than half way across the original breadth of Hawea Lake. The 
continuation of the process, together with the deposits of the Hunter Biver, 
will, in time, reclaim several miles of the lake. 

The lessening of the lake areas is also promoted by the eroding action of 
the rivers issuing from them. The high terraces surrounding them show that 
their surfaces must have been considerably higher at one time. A minor 
triangulation has been extended over the middle and upper part of Lake 
Wakatipu. It determines that the terraces at Greenstone, White Point, and 
Frankton, are each 100 feet above the present level of the lake. There are 
other terraces, the heights of which have not yet been ascertained. In the 
accurate determination of the heights of terraces above the present lake level, 
there is, apart from finding the ancient lake levels, the means of detecting any 
secular variation of level that may have taken place iii the island since the 
lake system began. If, for instance, the west side of the island is sinking and 
the east side rising, the old contour marks or terraces of the lake will not be 
parallel to its present surface. The detection of this difference, supposing the 
Tariation to have taken place, would no doubt be a delicate operation if the 
oscillation has been insignificant. If, on the other hand, the oscillation has 
been considerable, it could not fail of detection.’*^ There are several other 
questions oonoeming Lake Wakatipu which the extension of the trigono- 
metrical survey will throw light upon ; there is the abandoned river bod at 
Kingston, and there is the supposed leakage of part of the lake waters through 
the Kingston Moraine to tlie Mataura Elver. 

From the twofold influence of silting up and erosion, it is plain that the 
tendency is to transfonn each lake into a valley, with a river running through 
it* This process has been already completed on a small scale in some of the 
higher valleys. A moraine has, in the fii*st place, dammed across the valley, 
imd then the lakes so formed have been silted up, and are now a succession of 
flats, with a river running through them, and rushing over the moraines as a 
rapid* In the higher valleys there are also, in some places, masses of rock 
lying qonfusedly across the valley, that at first sight appear to be moraines, but 

* The terraoes are doe to alterations in the level of the outfall of the lake, and 
eofuld not be affected by luoh oeoUlation. — 
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in reality fvre the fragments of great rock slips that have been hurled, by the 
action of frost, from the adjacent mountain steep. 

It is difficult to realise, without actual observation, the activity of the 
disintegratmg forces, and the vast amount of matter that the mountains are 
denuded of even in the course of one year. The phrase ‘‘everlasting hills is 
really a misnomer, for the forces now unceasingly at work will level the 
highest mountains and fill up the deepest lakea Frost is the great disin- 
tegrator. The melting of the snows, and the moisture from the okmds, 
penetrate the rocks during the day ; the freexing at night splits them, and the 
result is long streams of angular fragments from the peaks, and talus heaps 
around the bases of the jirecipices. In the higher snow fields, the avalanche, 
with the noise of thunder, hurls its snow and ice masses into the valley below 
to be kneaded into a glacier, or to rush on as a torrent or succession 
of cascades. The traveller, in making his first aoqiiainianoe with such moun- 
tains as the Southern Alps, is apt to be more or less bewildered and appalled 
with the din and potency of forces at work, and with the vast dimensions of 
the surrounding scene. 

The climate of the Lake District, as indeed the whole of the island, is 
determined by the Southern Alps. They lie directly athwart the track of the 
equatorial winds, and their cool to|)s condense the vapours with which these 
winds are So highly charged, and hence the almost tropical rains of the West 
Coast. These high mountains so effectively drain the winds, that there is 
comparatively little left for the interior of the country, and but for the 
secondary ranges, such as the Dunstan and HaWkdun Mountains, conserving 
what does fall in the form of snow, the interior plains and valleys, not on the 
banks of lake-fed rivers, would for a portion, of each year be waterless. 

Although the Otago portion of the Southern Alps is from 6000 to 10,000 
feet high, yet there are numerous saddles in them much lower, from which the 
valleys run to the West Coast on the one side, and to the lakes on the other. 
The valleys on the lakes’ sides act as funnels, down which the winds blow and 
discharge their moisture. The effect of the discharge is seen in the forests 
which are invariably found in these valleys. In several cases, where the saddle 
of the dividing range does not exceed 3000 feet above sea level, the forest is 
continuous from the west to the east side of the mountains. Thus, beginning 
at Martin’s Bay and following up the Hollyford Volley to the Bglinton Pass, 
thence to the Te Anau Lake, and then down the Waiau Valley to tiie ocean, 
there is a continuous belt of forest, 160 miles in length, ahd, with its 
ramifications, covering npwards of a thousand square mUes. It is worthy of 
remark, that the forests of Otago are all to be found within tfie diitiiots 
enjoying a moist climate. Thus, on the west side of the province there is the 
country between the West Coast and the lakes ^ on the east side there ii the 
margin of 30 or 35 miles along the coast over which tilie eonth^westers tumally 
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6icten<i The highest asoertained limit above eea level of the forest is 3500 
feet 

The comparatively dry interior districts, extending piincipally between the 
Olutha and Waitaki Rivers, have no forests. There have been, however, 
forests in the interior districts at one time, for the charred trunks of trees are 
atill found on the Book and Pillar Range, and on the Waitaki side of the 
Kurow Mountains. In the Lake Districts, similar evidence of a greater 
extennion of forest is also found. The ap])aront cause of the anniliilati^ has 
been fire, but it is quite probable that natural causes may also have operated. 

If we examine any of the forests on the East Coast in their natural state, 
and before a litter of rejected timber and branches has accumulated in them, 
it seems difficult to imagine that a fire could make its way tlirough them. 
But the forests in the Lake Districts, and generally in high altitudes, are free 
from the tangled imdergrowth of the East Coast forests. In place of it the 
soil has a covering of foggage and moss, often a foot deep. In a dry season 
this readily ignites, and as it smoulders rathers than bums, the work of 
destruction is very sure over the surface the fire extends. In tliis way a 
portion of the forest in tJie Te Anau Distiict was destroyed some y<^ars ago by 
a grass fire kindling the foggage. 

The MttOiis frequently tnivei’sed the foi'csts of the Lake Districts in their 
• hunting excursions, tuid no doubt their fires would cause the destruction of 
pai*ts of the forest from time to time. 

Speaking of the Lake Districts in a general manner, it may be olwerved 
that, considering the extent of agricultural, pastoral, and forest land that 
abounds in them, their mineral products, their delightful climate, and extent 
of inland navigation, they have within thoir own lK)rder8 all the main elements 
that render communities prosperous and flourishing. 


Art. XLVIII .— thA Sand fftflsy or IhtneB, in the neighbourltood of 
Dumdin, By P. Thomson. 

[Read btfore thr Otago Institute, Mag 31, 1870.] 

Thrss sub>aenal formations in this vicinity are very extensive, and present a 
series of phenomena of a very intei’esting character. It is not the intention 
of the writer to go very deeply into tlm causes of these phenomena, but to give 
a few rambling notes descriptive of the present appearances of the dunes, which 
may perhaps serve as data ibr future observations These may be divided into 
three heads : — first, their locality ; second, their extent ; and third, the rate at 
which they are progressing, if it can be made out. 

Beginning with those to the south, beyond Green Island^ we find that at 
Uie Brighton end of the beach, where the schistose rooks crop out above the 
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arnface and run out into the sea, giving some very (jurious examples of wave 
action, the line of sand is very thin, the grass approaching, here and there, 
quite close to high-water mark. As we proceed northward, the sand gradually 
widens, forming a long flat or slightly undulating expanse, of about a quarter 
of a mile in width, with a line of low hillocks on the inner side. At the 
mouth of the Kaikorai River, there is a curions shifting bar, which is driven 
upwards by the force of the surf in fine weather when the liver is low, and 
then^^when the water inside has acquired volume enough, it washes away the 
sand, and scoops out a deep channel, which remains until the water has all run 
off, when the surf commences to re-form the bar. 

North of the Kaikorai the beach assumes a slightly different character — 
the line of sand hills becomes more regular, and from the mouth of the lagoon 
gradually approaches the beach, until, about half way from the rocks at Green 
Island, the line of hills is the same as high-water mark. Along this part of 
the beach the hills present a bold irregular front, rising at a very sharp grade 
to a height of from thirty to forty feet. Inside this line the surface is very 
irregular, and is worn by the action of the wind into the most fantastically 
shaped hills and hollowa Here and there the hollows are deep enough to show 
the original clay bottom, and some of them usually contain small lodges of 
fresh water, the drainage of the surrounding hummocks. Crossing direct 
through the sand to the fields on the inner side — and a most fatiguing walk 
is — a pretty good idea is got of the depth of the formation, as well as of the 
general direction of its motion, for the sand is found encroaching on the grass 
in many places ; and as we get nearer Green Island Bush,, the trees are being 
gradually covered ftom sight. Indeed, on going down again from the distriot 
road towards the beach, through the bush, the rate at which the sand is 
invading the land becomes painfully evident Large numbers of trees and 
bushes are completely buried, and the contrast between the dazzling white 
sand and the dark green of the 1%etation is remarkable. Trees do not seem 
to live very long after they are covered to any depth by the sand, and in thia 
way a sort of gauge is got by which to estimate the progress inland of the 
sand bank. After a broadleaf (Pukatea — GhiaeUnM UUoralie) has been buried 
to a depth of five or six feet ftom the ground, it begins to decay, so that in a 
season or two the tree dies, and the branches protruding above the sand 
become quite brittle and dry. From a repeated examination, the writer thinks 
that the sand is advancing into the thick scrubby bush in this quarter about 
ten or twelve feet a year. From this point northward, there is properly no 
beach, th^ coast line being occupied a series of high cliffs, and it is not until 
we approach Dunedin that the sand becomes again the boundary between land 
and water. This part of the coast, however, is so well known that nothing 
need be said about it, so we will at once pass on to lawyer’s BLead and 
Tomahawk. 
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Lawyer’s Head is a low spur, running from the hills at the back of 
Anderson’s Bay out to sea a short way, and is composed of a hard black basaltic 
rock at the bottom, and a softish roddish-ooloured rock at the top. Before 
leaving Lawyer’s Head, however, it is worth while observing that there is no 
such accumulation of sand hero as there is at the corresponding end of Green 
Island beach. The cause is not difficult to find. The south side of the Head 
is a long gentle slope, offering little resistance to the wind, which sweeps up 
with great 101*00 at times, ranging the sand in long irregular ridges pa^lel to 
its course, and carrying a great pi'oportion over the Head to the other side, 
where it lies in a stoop bank against the precipice, accumulating, until it is 
carried off by the first high tide, and distributed over the rest of the beach. 
The phenomena pi'osontod on Tomahawk Beimh are very much the same as 
those ali'eady desciibed. The sand is gradually travelling northwards, and 
covering all the space between the lagoon and the ocean, rising over the low 
hill in the middle of the l)oach, and even finding its way into the lower part 
of the Tomahawk Valley. Prom this part northward, the coast line is 
composed for a long distance of a line of high shelving cliffs, running up to a 
height of 700 or 800 foot, mid no sand is met with until the Sandfly Bay 
District is reached, where a line of stind hills bounds the beach. At the 
extremity of this beach stamls that vary singular feature in the scenery of the 
district — Sandymount — which is pai'tly covered with patches of moving sand, 
but as the writer has never had an opportunity of travelling over this part of 
the coast, he will reserve his remarks on Sandymount until he has done so. 

North of Sandymount lies that very l>eautiful loctdity, Hooper’s Inlet, 
which possesses, in common with all the harbours on this coast the writer has 
seen, the fact of having on the right or starboard side, as you run in, a sand 
bank or spit ; on the left, or port side, rocks, moTO or less high. Oamaru, 
Kakanui, Waikouaiti, Blueskin, Purakanui, Otago, Papanui, all present the 
same appearance as Hooper’s on entering^ Tn a strong south-wester, the writer 
has seen the sand flying from the shoulders of Sandymount in thick clouds, 
which are deposited on the beach at the entrance to the Inlet. The line 
of sand hUls continues here for about a mile, when the bold promon- 
tory of Cape Saunders is met with. Of course there is no sand there, the 
coast being again a line of perpendicular rooks all the way round the forest- 
covered Mount Charles, to the entrance of Papanui Inlet. About a mile and 
a half from the ocean, at Hoopt^r’s, however, the distance between the two 
inlets is less than half a mile from high-water mark to high-water mark. 
Taking Our way across this nook, and then across the wet flat of Papanui, of 
course at low tide, it is easy to arrive at the sand banks on the Wickliffe Bay side. 

I^roceeding towards the ocean, we find two distinct series of dunes, one of 
a much older date than the other, covered with green turf, while the one 
nearest the sea is only the usual loose drifting sand. The beach at Wioklifle 

2 M 
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Bay is about two miles in length, a line of sand hills running all the way. 
Though composed of siicli loose material as diy sand, these hills maintain a 
character of permanence which is wonderful. For instance, when people were 
working at the wreck of the Victory,” steamer, about seven years ago, a sort 
of telegraph was erected on the top of one of the hills, which retains its contour 
and elevation very much the same to this day ; and anyone looking at the long 
line of hills which mark the ocean beach near Dunedin, must have remarked 
how permanent they are, very little, if any, change havirxg occurred in their 
generaf appearance for many ymtH. 

At the north end of Wiokliffe Bay there is a high perpendicular precipice, 
and the coast continues rock-bound for a considerable distance, there being 
only two small bays with sandy beaches all the way to Taiaroa Head, at the 
entrance to Otago Harbour. Neither of these bays |n*e8ents any peculiar 
feature, so we will at once proceed to the great accumulation at the Maori 
Kaik. This sand bank is by far the largest in the district, extending in a 
north-easterly direction from the rock at Korako’s house for about two miles, 
while its breadth from tide mark is more than one mile. All the chaiacteristic 
features of sub-aerial fomuition are here to be met witli — long parallel ridges, 
smooth flats, high hummocks, and gently sloping surfaces. Even that rare 
phenomenon, musical sand, is occasionally present. In dry calm weather, at 
oertain spots, when crossing the sand, a peculiar sound is occasioned by the 
feet in walking, a sort of weefi weef,” as if the sand were lieiiig struck by 
something sharp. In general, however, tho sand only emits the usual crunohiiig 
sound. Some portions of the surface of this bank are quite hard, smd easily 
walked over j but, as a rule, tlie sand is very soft, and walking over it is a 
very fatiguing matter. From about high-water mark the sand slopes upward% 
at first rather steeply, and then at a more gentle grade for a long way, the 
only break to the uniformity being that here and there stands a small hillock, 
on the sides of which grow a few straggling }>lants of a coarse hard grass, the 
roots of which servo to maintain the form of tho hillock, in spite of the efforts 
of the wind to carry it away. The tendency of the sand here is upward, and 
to the north and east. At times, during a strong southerly storm, the writer 
has seen the sand raised in thick clouds, and carried onward in tom, and 
spread over the grass and among the trees at the upper edge, where it lies, 
never to go back, but to be covered over by another layer by the next storm. In 
this way the bank has attained its present huge ditnansions, and will, sooner 
or later, reach across the hill and over the declivity to the outer The 

rate at which this is going on is surprising. On one occasion, after one of 
^ese gales, a long stretch of grass, some 70 or 80 yiu:ds wide, by 250 or 300 
long, was oovei*ed by the sand, just as snow would have done, but with this 
difference, that whereas the snow would have disappeared with the next day's 
sun, the sand remains, and the land is rendered totally barrmi. 
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The depth of this sand bank varies considerably, according to the inequality 
of the surface of the land underneath. Near the middle, where it has crossed 
a gully, it in probably 40 or 50 feet deep. At the northern edge, where it 
approaches the hills, it has at one part formed a very beautiful bank or slope, 
of from 30 to 60 feet in depth, the grade being very steep, so much so that 
one would hardly think that so incoherent a material as dry sand would main- 
tain such an acute angle. Htunding on the edge, and pushing away the sand 
with tl>e foot, it falls over and over in small waves until it reaches the bottom, 
just like so much water, only not quite so fast. The opposite hill is very steep 
and rooky, so that when the sand has filled up this hollow, its further progress 
in this direction will lie checked. Further east, however, the hill is much 
lower, the slope more gnuinal, and the sand is steadily advancing up the 
incline. A few of the Maoii houses located on the Hat land above will have 
to be removed, or they will be encompassed by the flood of sand, and the lives 
of the inmates rendered very miserable. 

Hitherto we have seen the sand travelling in an easterly or northerly direc- 
tion ; let us now turn to another poiii of this same beach, and we will find the 
prevailing motion exactly the reverse. On the other side of Korako’s house is 
a little flat, whei'e the old settlement of Otago stood. The buildings have long 
since disappeared ; indeed, a pretty broad slice of land on which they stood 
has been washed away by the sea, and what was once a pretty green flat, with 
a few old ngaio trees on it, is now a sandy waste. A little further on, 
Harwood’s house stands on the beach, and a short way hi was a fine garden, 
with fruit trees anti bushes in plenty. But the sand has put horticulture to 
flight, and the garden is now reduced to very small dimensions ; the tops of 
the bushes may be seen sticking up through the sand. If it goes on as it has 
been doing, a very short interval will elapse ere the whole flat will become 
M barren as the beach below. 

Proceeding now to the other side of the harbour, we find an extensive flat 
or spit, nearly covered at each spring tide. The sand does not seem to 
aooumulate here, for the spit lies freely exposed to the wind, both out and in ; 
what the north-easter blows on is just blown off again by the south-wester, 
and in this way a sort of uniformity is maintained. A little way round the 
comer, however, towards Hayward’s Point, the sand assumes a shape which 
merits a word or two in passing. The beach here is hemmed in by perpen- 
dicular rooks, rising some 200 or 300 feet above the tide. Standing near the 
water, and looking upward, the sand seems to lie against the rocks. But this 
is not so ; for on getting up to the top of the bank, a most singular fact is 
discovered. Instead of the sand covering the base of the precipice, there is a 
long narrow valley, with nximerotMi ti'ees and bushes growing luxuriantly in 
it ; the sand, which slopes gently up from the beach, ending all at once in a 
sleep declivity. 
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To the westward of Hajward’a Point there are three beaches, divided 
from each other by precipitous bluffs jutting into the sea, viz., Kaikai, 
Murdering, and Long, all of which were formerly occupied by a numerous 
Maori |K)pulation, now quite extinct. Beyond Long Beach, the coast at 
Purakanui is very bold, continuing so till Blueskin is reached, where there is 
a sandy beach and spit of considerable extent. Northwards, for a great many 
miles, the coast is again rock-bound; and it is not until Waikouaiti Bay is 
reached that much sand is found. Northward of this bay the beaches are 
mostly composed of a hard shingle or gi^avel, more or less fine. 

I have thus, in a very brief way 1 must admit, gone over and described 
the leading features of all these beaches. Two questions now occur for oon- 
sidoration, viz. : — Wliere has all tlie sand come from ] and, How long has it 
token to accumulate f In reply to the first, the writer ventures to propose 
the following hypothesis : — Away down the coast two large rivei’s run into the 
sea — the Clutha and theJTaicri — both conveying large quantities of sand and 
other detritus to the ocean. Now, fiome of this, no doubt, is deposited close 
to the mouths of these streams, but a consitlerable poi-tion must be carried off 
far enough to be taken up by the constant northward current which sets up the 
coast, and deposite<i gradually as it goes on, getting again driven up on the 
beaches by the tides and the surf. There is also, as a contributory cause, a 
long line of soft sandstone clifis between Green Island and tlie Forbury, the 
material of which is very easily weathered and very rapidly acted on by the 
Burfi which oaivies off large quantities every stonn. On looking down on the 
sea from the top of the cliff, the discoloured water can be seen quit© distinctly 
travelling northward. Now, at Lawyer’s Head, the water is all clear again^ 
or at least it is all one shade, so that some of the sand must have been 
deposited to form the dunes on the Ocean Beach and on the Tomaliawk. A large 
portion is no doubt caniod on, some to be brought up by Cape Saunders and 
deposited about the Sandfly and its vicinity — some to be carried past and 
dropped about Wickliffe Bay ; but a large portion will still be in Buspension 
and be carried into the various inlets, including Otago Harbour, with the tide, 
and then, whenever slack-water oocum, it will fall to the bottom, to be worked 
up to the beach, and eventually blown ashore to form those large acoumula- 
rious which are now to be seen all round* Stdl, it is hard to believe, taking 
the big bank at the Heads for an example, that this huge quantity of sand 
can have lK3on blown off such a narrow strip of beach as there is there, 
nowhere more than three hundred yards wide, And yet off that beach it 
comes, as may be seen almost any fine day when there is a little wind blowing. 
Very shortly after the tide has left the flats, the wind begins to lift forward 
small quantities of the sand, and they blow on and on until they reach the 
bank, there to remain. 

The time these formations have taken to assume their present dimensions 
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ii not BO 0a«y to ascertain* Indeed, the whole phenomena seem to point to a 
slow raising of the land round our ooaats. Old Maoris say that the Ocean 
Beach was once a shoal, and that the tides met. Indeed, there is one point of 
the Ocean Beach where it is not an unlikely thing that an extra high tide, 
accompanied by a heavy seti, would work a channel through to the 8t. Kilda 
flat inside. The hills are neither wide nor high, and there is very often a large 
shallow sheet of water left by the tide. But then all over the St. Kilda flat 
the ground is full of the trunks of big trees, which must have grown on the 
spot. To reconcile these two, there must have been a lowering and then a 
raising.* At tlie Heads, when the first settlers came, the sand bank was much 
less in extent than at present. In front of Kelvin Grove there was a pretty 
large lagoon, frequented by ducks and other fowl, not a vestige of which 
remains. A number of natives used to live around the bottom of the bay ; 
they have long been driven off to the higher ground, and from this in turn 
they seem likely to be driven still further olf by the i^d flood which is slowly 
but surely advancing towards their clearings on the further side of the hill. 
It is about eight years since the writer first traversed this paHicular bank, and 
in that time it has gi’own considerably, both in length and breadtli, and depth. 
This port of the subject is one of very considerable difficulty, and the wiiter 
must leave its further consideration in the meantime, trusting tliai wiser heads 
than his own may give the matter 8(jiae attention, with a view to the 
ebicidation of the almost pamdoxical phenomena which are presented by the 
sand dunes around Dunedin. 

When rambling about among the sand hills one day, my attention was 
directed to some very curious stones which wore lying about in ono of the 
permanent hollows. I collected a few samples, and showed them to various 
people, but to all they were quite a puzzle, tliough opinion evidently inclined 
to the belief that they wore aHilicial. I w*is very agreeably surprised, on 
looking over the new volume of the Tran8action8;\ to find that similar stones 
had been found near Wellington, and doscribt^d and figured in the voluma 
I lay a few specimens on the table for the inspection of the members to give 
them a bettor idea of what they are like. 


* This undoubtedly was the case, as round the coast of New Zealand the evidence of 
a 25-ft. raised beaoh is distinct, prior to the formation of which submergence prevailed. 
—En. 

t TranBoctionB of the New Zmlond Institute ^ VoL ii., Art. LXII., — On the Sand* worn 
Stones of Evans’ Bay,” by W. T. L. Travers, F.L.S. 
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AmT< XLIX — On th^ Ditpowtion qf AUwoicU Deponta on ^td Otago Gold FMU. 

By L. O. Beai«. 

[Pead btfore the Otago April 12 , 1870 .] 

Thb remarks 1 am about to make 1 cmve indulgenoe for, as I can lay no 
claim to soientific attainments, and my experience of the appearance and 
physical construction of the country has only been gathered during some four 
hurried business journeys of about ten days each, being in fact little more Uum 
could be gathered by an ordinaty coach traveller from Dunedin to Queenstown 
and Skippers, a distance of about 200 miles. 

The question 1 am about to discuss, embraces the terrace fcrmation of our 
inland plains or basins, such as are observable in tliose of the Maniototo, 
Dunstan, Cromwell, and Queenstown ; also, the question of deposits of gold 
in old river beds, whic];i we commonly term deep leads. The first of these 
basins — ^the Maniototo — ^is reached by proceeding up the Shag Valley, over a 
saddle in the spurs of the Kakaunui mountains, via Pigroot. I do not allude 
to the terrace formations in the Shug Valley, except to state my belief that 
they have the same nature as the rest. The line of elevation also at which 
the coaches travel up this valley is not favourable for noting these features. 
In descending the saddle firotn Pigroot into the Maniototo Plains, our view 
embraces the Kook and Pillar Range, lying slightly to the left ; the Kakaunnis, 
over which we pass, extend to the right, till they reach the Mount Ida RangSy 
succeeded by the Little Ida, Hawkdun, St. Bathans, and Dunstan Ranges, 
which are at about right angles, and extend along our route up country, and 
form an arch or bow-like right hand boundary as far as the Dunstan township. 
From the Kook and Pillar, on the left, at some distance a-head, the Rough 
Ridge shoots out across our path, and may be said to join the right band ranges 
at the Little Ida, and thus form the Maniototo Plains. Passing over the 
Rough Ridge, at a low elevation, our road crosses the Ida Valley, the extiame 
left of which is under the Pinelheugh Range, Raggedy and Bhftckstone Hill 
Ranges, crossing our road from the left in the some manner as the Rough 
Ridge, and joining the right hand range at about the junction of the Hawk* 
dun and St. Bathans Ranges. 

Passing out through Blackstone HUl we enter the Manuherikia Valley, 
the left hand boundary being the Blackstone Hill and Raggedy Ranges as far 
as the township of Manuherikia. At this point we meet the Molyneux Eiver^ 
which here fiows across the valley for about seven miles from the Dunstan 
township, where it enters through a gorge, about thirteen xniles long, which it 
traverses from the Cromwell Basin. The Manuherikia Valley (across the 
river) is bounded by the Oarrick and Old Man Ranges, and a few spurs of no 
ooxuuderable elevation, in which are Conroy’s and Butcher’s Gullies. 
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Tke drakuige of the Maniototo Plains is effected by the Taieri Biveri 
which takes its rise in the Lammerlaw Range, entering the plains between the 
Bough Ridge and the Rock and Pillar, which it skirts, and finds an outlet 
under same range, at another point between that and the 81 ) 01*8 of the 
Kakaunuia, to the left of the saddle over which we are presumed to have 
journeyed. This river is fed by the Swine and other burns flowing from tha 
ranges on the right hand, and by the Kyoburn — which takes its rise at the 
mount of that name, in the neighbourhood of the Maniwhenua Pass, flowing 
along the foot of the Kakaunui — and joining ike Taieri River in the 
neighbourhood of the Taieri Lake. Tlio land under Mount Ida, and at the 
townsliip of that name, would thus appear the highest in that district, and 
higher than the Ida and Manuherikia Valleys. The Ida Valley is drained by 
the Ida Bum, which takes its rise on the right hand, and the Pool Bum on 
the left ; these two join together at a gorge in the Raggedy Range, and flow 
through it in one stream into the Manuherikia Valley, and river of that name, 
which at the township of the same name, joins the Molyneux River, and then 
passes through a gorge down through the Toviot Basin. The Ida Valley k 
also drained on the extreme left hand by Ihe Manor Bum, which takes its rise 
between Pinelbeugh Range and Rough Ridge, and also joins the River Manu* 
herikia. The IdfA Valley is thus higher than the Manuherikia Valley. The 
Manuherikia Valley is drained by the river of that name, and by the Lauder, 
Chatto, and Dunstan Creek tributaries. 

In the Maniototo Basin, on the Rock and Pillar Range, there are alluvial 
diggings at Hyde, extending to no very great height al)Ove the water level, 
and at Hamilton, at an elevation of about 800 feet or higher, and Mount 
Ida^ under the highest peak of the range of that name. Latterly, also, at the 
Kyeburn River, at about the junction of Mount Kakaunui and Mount Ida 
Ranges, in the vicinity of Mount Burster, not far from the Mainiwhenua Gorga 

In the Ida Valley, the diggings are at the Welshman’s and German Hill, 
one of these being in eitlier face of Blankstone Hill and the Rough Rklge, at 
about the centre of the valley, and both at some elevation, say, at about 100 
foot above the water level. I am informed there have also been some deep 
alluvial workings, to about 160 feet, under the Raggedy Ranges, at Black’s 
No. 3, the lead running parallel with the ranges, and under a terrace formation. 
In the Manuherikia Valley, the diggings 01*6 at St. Bathans, Brybread, Black’s 
No. Manuherikia, Conroy’s, Butcher’s, the Fraser River, and Mutton Town 
Creek ; the banks of the Manuherikia and Molyneux. The beaches or exposed 
portLonsof the bed of the latter rivet', during hard frosty weather, have been also 
extmifiively worked^ with extremely rich resuHs, especially where perseverance 
has been shown by the miners working below the water level, as at French- 
man’s Point, at the junction of the Manuherikia and Molyneux Rivers. 
Ibctesmely rich retutns have been secured by the dredgers on the Moljmeux 
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River, from the Hospital and Hartley and Riley^s bars or beaches ; these two 
places, in fact, may be likened to two ripples placed by nntiao in her sluice 
box, the Molyneux River, and there are, without doubt, tnany equally rich 
places. At the Dunsto township, the road ontei’s the gorge, and continues 
by the river side to Cromwell ; at the former place the banks are about 35 feet 
high, and at the latter 75 feet. The gorge is with immense water and 
ice-worn rocks and boulders, and at places on cither bank a terrace formation 
is observable. 

Our road to the Wakatipu, or Queenstown Basin, lies up the Kawarau 
River, wdiieh, at Cromwell, joins the River Molyneux in its course from the 
Wanaka Lake. After crossing the jdain, and temporarily losing sight of the 
river, we again fall in with it on entering the Kawarau Gorge, through which 
we pass in company with it till wo reach the Arrow DistriH, at the lower end 
of the Queenstown Basin. The Arrow River, which takes its rise under 
Mount Hyde, flows into the Queenstown Basin, and merges into the Kawarau 
not far from the Arrow Bluff, and has hei-o cut through the slate rock j)orpen- 
dicularly to a depth of about 200 feet. The Kawarau River is also fed in the 
Wakatipu Basin by the Bhotovor River, which takes its rise between Centaur 
Creek and Treble Cone. The Kawarau Gorge is fille<l with the same evidence 
of water and ice action as the Dunstan Gorge. It will bo remembered, that 
till we reach the level of the Wakatipu Lake we have l>6en steadily ascending, 
and in both the Cromwell and this basin, as we progress, we advance against 
walls of terraces that continually rise on the horizon to our view, and these on 
our return jo\iniey entirely disappear, or rather no such appearance is 
observable, from which circumstance I presume, that the weight of water 
pressing downwards has swept all before it> and prevented the fomation of 
any such accumulations to form this terrace appearance, these terraces being 
composed entirely of drift. 

In the Dunstan Basin the same thing is observable. Starting from the 
Manuherikia township towards the upi>er watershed of the valley at D\instan 
Creek, terraces are seen under the Dunstan Ranges, but I believe no corres- 
ponding formation on the other or lower side, bounded by Blackstone Hill and 
the Raggedy Ranges. 

I am informed that the features of the Arrow and Shotover Rivers are 
precisely similar. From Queenstown the rood to Skipi)eFs Creek does not 
continue directly up the gorge through which the Shotover River passes, but 
traverses a high saddle, and joins that river near its junction with the Moke 
Creek. On either side of this river are what are styled upper terraces, flat 
areas of land, having a scarcely perceptible inclination towards the river, so 
that where the gorge or valley widens, some considerable breadth of such land 
occurs, so much as nearly a quarter of a mile in depth at places. I have b^n 
as far up this river as Bkipper^s Creek, which, but for the small quantity of 
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water, might also have been styled a river, in so far as the oharacteristios of 
its watershed or valley are concerned ; these upper terraces are conspicuous 
here, and I believe many other creeks exist having the same distinct features. 
The heights of the different ranges of the hills (and mountains as we style 
their highest peaks) forming these watersheds, of course vary, and their sides 
are also irregular, presenting many precipices almost perpendicular, and slopes 
of not very acute angles, showing, in fact, so much unevenness and so many 
fissures, that I will rather leave you to imagine than attempt to describe them, 
bearing in mind that in places such as at the Remarkables and Momit Aunim, 
the schist i*ock has been pushed up to elevations of some 6000 feet The appear- 
ance to me was as though, wlien being thus forced up from below to its highest 
peaks, the strata, from insufficient strength, became broken, and the sides of what 
wo\ild have been an even plane from base to summit were shattered, presenting an 
appearance very like waves of the sea when driven before a gale, or the teeth 
of a common hand-saw ; the sides of the sections nearest the points of upheaval 
being precipitous in the extreme, and the others presenting a more gmdual 
slope. It will readily be conceived that many thousands of streams exist 
in a chain of such mountains, the accumulated power of which must be very 
great. It may also be conceded tliat these converge towards a few points as they 
discharge themselves into the sea in the shape of rivers. The ages of these 
rivers have, by clever and experienced men, l)een road, or it has been attempted 
at least, and definite periods assigned to their existence. Assuming that a 
a river, in cutting the rock, leaves its distinctive mark, what age shall we give 
to the Shotover, when we find that it has cut through the hard slate rock to 
the extent of about 200 feet ? This same feature is also very plainly shown 
where the Arrow joins the Kawarau, and where both these rivei’S appear to 
have cut, perpendicularly, fully the same depth through a hard metamorphosed 
slate rook. The level of the Wakatipu Lake is 1000 feet above the sea ; 
Cromwell, about 800 feet ; Duuston, about 600 feet ; Teviot, about 400 feet ; 
the Beaumont, about 150 feet. 

Having now travelled to nearly the highest ground in the pi’ovince, I have 
to make a hurried sketch of the country over which we have paased, skimming as 
it were in my return journey, over the tops of the hills and ranges, along the 
bases of which we have so far progressed ; their heights vary from 7000 feet 
at Mount Aurum, to about 700 foot at the Coast Ranges. Mount Aurum, the 
ranges on either side of Skipper’s Gully, and down the Shotover, till arriving 
at the Wakatipu lake, present well-defined peaks, and the view from Queens- 
town embraces many such features ; the Remarkable Peak affording a notable 
specimen. Another feature, however, is also here abundant. Hills emd 
ranges of considerable elevation, say 1500 or 2000 feet, no longer retain those 
peaked or sharp featured characteristics, but are rounded off, and the sides 
ground down, smoothed and striated. This new feature I attribute to the 

2ir 
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ftction of ioe during what is called the glacial period. Proceeding down the 
Kawarau Gorge, thioi^h the lower end of the Cromwell Basin, to Dunatan 
and Manuherikia, almost all traces of the sharp peaked features are losV 
rounded slopes being tlie most observable, with river cuttings and deep furrow® 
scored in the sides of the Dunstau and Garrick llanges. In continuation with 
a third feature, so distinctly marked as to have produced in the minds of the 
first explorers evidently a very strong effect, we find the various ranges at the 
lower side of the Gunstan, Ida Valley, and Maniototo Plains or Basins, called 
respectively the Raggedy Ranges, Blackstono Hill, Rough Ridge, and Book 
and Pillar, the journey of about one and adialf days by the short road from 
the Manuherikia, nearly to the West Taieri, is, in fact, over almost a continual 
Raggedy or Rock and Pillar road, varied by creeks, gullies, and deep ravines, 
having anything but euj)honious names conferred on them by the diggers, — 
the almost roimded hUla being surmounted by rock, sometimes worn into the 
most fantastic shapes and life-like figures, till the Taieri is approached. The 
extraordinary features of this district may be judged of by tlio pictures in our 
Provincial Museum, and diagrams showing upper terraces of the Shotover, and 
the difierent features here alluded to. 

The rough excrescences that led to the above mimes, are not so observable 
more immediately down the Molyneiix Valley, as far as the Beaumont, whore 
the road is no longer kept by the river side, and which point is about twelve 
miles from Tuapeka, This valley, the stime as the Dunstan and Kawarau 
Gorges, bc«irs ample evidence of ice action. From Tuai)eka to the Woolshed, 
near Tokomairiro, for a short distance along the short road, the knobby appear* 
anoe of the hills has entirely given way to smooth i-ounded hills, so that at the 
latter places the precipices and sharp peaks which wo began with at Skipper’s 
have entirely disappeared. I attribute these Raggedy and Knobby Ranges 
also to the action of ioe, and regard those large fantastic massoB of rooks as the 
parts of the peaks lost loft by the ico. The only occasional observable 
roughnesses I have examined on the latter rounded hills, oonsistod of large 
accumulations of cement, of different textures, colours, and components, which 
in places cover very cjonsiderablo tracts of country ; and I have found the 
same to a limited extent also on the Peninsula, in Dunedin Harbour, together 
with striated stonea 

Down the Molyneux Valley are also to be seen very marked evidences of 
the action of water, to heights of fully 20 to 40 feet above the present level of 
the drift forming these valleys, on faces of rooks pointing up country — fipom 
which I imagine the How of water during the glacial period, (when no material 
absorption by the earth could have taken place,) in warm seasons at least, very 
far exceeded tliat of the presont day. 

I must now proceed to notice this ice period, and try to realize its effects, 
and for this purpose ask you to remember the pictures that at difierent times 
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yre have seen so well represented by our New Zealand artist, Mr. Gully, in his 
delineations of Mount Cook. The whole upper country is there represented as 
clothed with snow ; and perhaps some of those present will remember its 
description by Drs. Ilector and Haast, in the course of their explorations. 
I make these appeals to our own districts and residents, in order that, if 
possible, we may all realize the subject m of common and everyday interest. 
We will suppose that at some consiilerabie height, on a range forming part of 
the watershed of a valley, we are travelling on this snow at night, when in 
the absence of the sun for some hours in such a bleak region, this may l>e done 
in safety : the crust of the snow will he of sutficient hardness to bear us, and 
but for the unevenness of the surface our journey miglit be performed in 
comparative comfort. As the day breaks, however, a change takes place : the 
snow, before crisp, will no longer l)ear our weight, a partial thaw setting in 
with the heat of the sun, we should sink in some places a few inches, in others 
one or two feet, and wliei'o the wind in drifting the snow would have almost 
bared high peaks and points of the rocks, the sun would melt the snow, and 
running water would be visible ; the intense cold, however, of many feet of 
snow a few yanls down the sides of the valleys would soon i^absorb the water, 
and the whole be tiimwl to ice. Accumulations of snow would he made with 
the changes of the seasons, and those, in summer, would become partly rotten, 
or not of the solidity they were when fii-st de[)osited, producing avalanches, 
which, in falling down, would of course, to a partial extent, displiu;e small and 
large pieces of n^ck, wliich the frost would have actofl upon and loosened ; it 
will thus be seen that the valley grmhially becomes filled with a mixture of 
snow and ice and stones — in short, a glacier. We will presume that this 
valley is of considerable length, and varying in width, that its contents (the 
glacier) move at the rate of about four feet in twenty-four hours. Such a 
powerful agent as would be represented by a glacier say of at least 4000 feet 
thick, as might be assumed existed under the Remarkable Range, would, when 
in its advance to the sea coast, by its enormous weight, bivak down, grind, and 
score the rocks over and by the sides of which it travelled ; and when this 
system or ice period changed, we might look for its refuse in the shape of stray 
strange stones, abroad in the country, as its influence dried up — as, in short, 
we find in our own case from the coast to Mount Aurum. 

So far as our knowledge extends as yet into tins glacial peiiod, its normal 
condition would appear to have l^eon that of a steady advance from tlie highest 
peaks to the coast line, accompanied in its course by vast volumes of running 
water. The existence of this water, owing to heat of the sun and internal 
heat of the earth, as evitienood by hot springs and active volcanoes, presents 
an anomaly in this otherwise frozen period ; b\it as the state of tho earth and 
its atmosphere to-day is such that we find the heat, at some considerable 
number Cf feet high — say, at least, 20U0 feet in this province — sufficient to 
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prevent aociunulations of snow, it will be sufficient in this paper to assume 
the number of years during which this change was being effected, to have been 
of sufficient duration to have deposited the beds of drift we are considering. 
For a more graphic description than I can give of the vast power exhibited 
by the ice during this period, I must refer to the interesting work entitled 
Frost and Fire. 

The wonderful power of ice I will not attempt to dilate upon or try to picture 
further. I will now ask if it is not possible to reconcile it with the features 
exhibited in the Queenstown, Dunstan, and Manuherikm Valleys, would the 
ice and its accompanying waters there sweep over all the lower side in its 
journey to its point of discharge — viz., the sea coast, and prevent in its 
pressure all appearance of any terrace formation, form the rounded hills at 
Queenstown, and what were formerly peaks of the Raggedy, Blackstone Hill, 
Rough Ridge, and Rock and Pillar Peaks, into fantastic shapes, and cover 
with its debris the lower spurs and convert them into rounded slopes, as we 
find them in the immediate neighbourhood of the Taieri and sea coast. 

If I have carried you with me so far, I will ask you now, if there must not 
have been old main glaciers or river beds. Evidences exist in our midst of 
the activity of ice at one time, and though I have not yet seen shoulders of 
valleys and escarpments of rooks striated, I have found, in abundance, pieces 
in the shape of striated stones detached from these points, both in Dunedin 
and its suburbs, at the Peninsula, Green Island, and in a valley under Mmmt 
Watkin, at Waikouaiti ; in each case on faces of elevation pointing up country. 
Specimens found in Dunedin, at the back of the Acclimatization Society*s 
Grounds, are on the table before you. I will also direct your attention to the 
specimens of light-ooloured cements, which I chipped from blocks of various 
sizes weighing from several tons to a few pounds, and which are to be seen 
lying on the surface of the schist formations extemiing along the Ida Valley, 
down the whole length of the valley of the River Molyneux from Cromwell to 
Waitahuna and the Woolshed, at Tokomairiro. At Moa Flat they are a 
considerable height up the ranges, and bear the appearance of having been but 
lately deposited. The brown-coloured cement I have seen in the Shag Valley, 
at Mount Watkin, and aloi3g the lower spurs of ranges at the West Taieri, in 
addition to large accumulations at Waitahuna and the Woolshed. 

If we find signs of activity in the drift on our basins, as we traverse them 
from Queenstown through Cromwell, Dunstan, and on to the Taieri, I think 
we may fairly assume that we have what we desire, old river beds or deep 
leads. In each of these basins, I find the drift in them in bands or stratified, 
not lying promiscuously. Had the basins been each independent lakes, we 
might have looked for greater evidences of stagnation in the drift than I think 
is shown at present. Supposing, for instance, I tip from a dray a load of 
gravel, on cutting through it perpendicularly, no distinct pattern is ohsi|rvable ; 
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it ia a well mixed heap ; and this 1 imagine would be the case with a gradual 
denudation or deposition from the surromiding ranges of these basins, luul such 
denudation been precipitated into stagnant water, such as a lake would 
represent. Each mass or particle in falling would be precipita-tod in^gularly, 
and present a homogeneous appearance ; but upon placing a further quantity 
on the heap, and playing water on it for a time — performing these last two 
operations many times, and again cutting the heap in two— -it will be seen that 
the parts influenced by the active water bear a distinct pattern. It will be 
stratified or appear in bands, and so agree with the deposits I have alluded to, 
which uniformly present this appearance of active aqueous action. 

It is 80 at the upper terraces on the Shotover ; at the big beach in the 
Queenstown Basin ; the banks of the river at Cromwell, 75 feet deep to the 
present water level, bear tlie same ap|)eanince ; and it is again repeated in the 
drift cut through by the Molyneux, thiough the Dunstan and Tevjot Basins to 
the Beaumont, through the length of the Manuhorikia Valley, and, I presume, 
down the Strath Taieri or Taieri Vcdley, though down this I have not been; 
at a considerable elevation up the spurs at Hyde Diggings, and at Dunstan 
Creek, at which latter place, in the claim of the Mountain Kace Company, 
these bands, somotimos two or three feet thick, are elevated from the plain at 
an angle of about 45 degrees. The conclusion I came to aftei my hurried 
inspection was, that at one time there hiul laien an outflow towai'ds the 
Canterbury Province. But from a later upheaval, which would be shown in 
all likoliliood by basaltic formation in the neighbourhood, these bands have 
been transferred from the level {>osition in which I imagine they had been first 
formed, to their present position. This conclusion may l>e erroneous, as, whilst 
inspecting this claim in the depth of winter, two years since, a snow storm 
with fog came on, that compelled us quickly to return. An intelligent, and I 
may add very active, stoi'ekeei>er, who was my guide, informed me that the 
deeper they went the l>etter gold they were finding. It was a hurried irvspec- 
tion, and as hastily formed an opinion. The greatest elevation of the part of 
this ground worked was about 70 feet; below this depth they could not get a 
fall for their tailings, unless at considerable outlay in extending their tail-race. 
Within a few miles of the Woolshed, by Tokomaiiiro, at a new claim oi)ened 
among the rounded hills, I found the same sign of active aqueous action. 

At Maruwhenua, I am informed, the drift lies in distinct bands. At 
Dunstan, when the Fortuna Mining Company sunk to a depth of 109 feet 
without bottoming, and abandoned on account of the West Coast rush, the drift 
was found in bands. At Black’s No. 3, very rich payable dirt was found at a 
depth of about 150 feet. At Mount Idii, in the Hogbum, a shaft was abandoned 
after sinking about 80 feel ; at Waitahuna, the same, after sinking about 
100 feet, not reaching, in either case, a proper bottom. At Wetherstone’s Flat, 
at 432 feet, no result has been obtained, some asserting one thing and some 
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Another ; statemente alternately being made that payable waulidirt for the last 
20 feet existed, and of on utter absence of the precious metal. This flat, in 
fact presenting a surface, 1 believe, for I have not been there, of not two miles 
square, and, in proportion to the large l>asin8 up country, most unfavourable to 
determine tlie existence of an old river channel. It is in the heart of most 
hilly, and I might say almost mountainotis, country, and the shaft in question 
being sunk near the centre of the basin, would not afford indications or results 
such as I imagine may be proved by testing an outflow or inflow of one of the 
larger basins I have alrt^ady alluded to. 

The extent of the gold fields of this province has been given in the 
Government maps. Tf the wearing power I have attempted to describe is 
correctly sbited, wo should surely jjossess far richer spots than those yet worked, 
assuming that the rottenness of this vast range of country at present fills the 
diffei'ent basina 

In concluding, I beg to thank Mr. J. T. Thomson, our Commissioner of 
Crown Lands, for assisting me with his experience in reference to ice evidence 
in Scotland, and in our explorations through Green Island. 


Art. L. — Notes on the Geology of White Tslmid, By James Hector, M.D., 
F.H.H,, Director Geological Survey of New Zealand. With OhserveUiona on 
the CrtjBtalline forms of the Specimem of Sufphm obtained. By E. H. Davis, 
F.G.S., F.C.8.,* of the Geological Survey Department. 

(With Illustrations.) 

[JRtad before the Wellington Philosophical Society , November 12, 1870.] 

In the course of a voyage from Auckland, in Apiil last, I had an opportunity 
of landing for a short lime on Whakaari, or White Island, the well known 
active volcano situated in the Bay of Plenty, about fifty miles e**st of Tauranga. 
In the shoi-t lime at my disposal T was not able to examine this most interesting 
locality with the car© it deserves, but I made the following rough notes, and 
collected many specimens which have since been examined. 

The island lies twenty miles out of the direct ti-aok of vessels ci’ossing the 
Bay of Plenty from Cape Colville to the East Cape, but the weather being 
favourable for landing, the deflection from the oixlinary oouise was determined 
on at an early hour, and duiiug the morning wo had tlie island distinctly in 
view. On previous occasions I had always noticed columns of steam rising 


* While this volume is in the press, the small staff of soientiflo workers in New 
Zealand, on the 0th ult, suffered a great loss, through the accidental death, by drowning, 
of this talented and promising geologist, while engaged in surveying the Grey Kiver 

coal field, mi the west ooast of Nelson. >-£x>. Marckt 1871. 
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from the klaad^ oven wlien at such a distance that it was below tlie horia>n, 
and was therefore surprised to observe only a few feeble jets isauiag from 
near the suraniit of the high ridge on tlie south side of the island. Tliese jets 
were endttf^d in puffs, and weie not visible until we were close inshore ; 
the larger steam jets, which usually send forth volumes of vajwur from the 
interior of the island, not nsing sufficiently high to be seen over the encircling 
crater wall. I was informed that this quiescence is usual with a high 
atmospheric pi*essure, and this view cei’tainly I'ec'cived confirmation on this 
occasion, as the barometer was 30 -437, which is one of the highest readings yot 
recorded in New Zealan<l. 

The south-west side of the island, which is the only aspect I had an oppor- 
tunity of observing from the seaward, presents a steep furrowed sloj^e, almost 
precipitous in some places, comp08<5d evidently of loose incoherent materials, 
of light gi^ey colour in the upper pai*t, sup^xjrted aloiig the shore by ruggetl 
reefs and cliffs of dark coloure<l rocks that withstand the encroachment of the 
waves. These harder rocks thus determine the outline of the island, and from 
the evident signs of stratification which they show where cut by tlie ravines, 
they apf>ear to form a dome or anticline, on which the softer strata have been 
hea|)ed in steeply sloping l)eds, as shown in the accompanying Section, The least 
precipitous part of this slope is covered with dense vegetation of a dark green 
colour, probably Ngaio scrub (Jf//oporur/i Iwlmu). Tliere is only one beach on 
this side of the island where it might be possible to land in very calm weather 
for the purpose of examining this vegetation, which appears to be quite 
inaccessible from the usual lauding place. This latter is on the soutli-east side 
of the island, where there is a wide gap in the crater wall, partially closed 
however by an isohited hill, that provents n direct view from the seaward of 
the amphitheatre and lake that occupies the (jpntrul area. 

Our landing was effected with some difficulty on large slippery stones, and 
as there is no sandy beach or sheltering reef, a very moderate surf from tlie 
south-east would suffice to render an approach to the shore impossible, A steep 
bank of boulders of various kinds of trachytic lava, strewn witli driftwood, 
kelp, and dead shells, exUmds for a few chains from the sea, beyond which the 
surface of the interior of the island is formed entirely of tufaceous sinter, or 
fragments of volcanic rocks, cementeil by a crust dej>osited by the evaporation 
of the water from the hot springs. This surface is absolutely barren, and 
intersected irregularly by fissures, from which sulphurous and other noxious 
vapours are exhaled. In some places it is treacherous, and peidbrated by holes, 
in the bottom of which soft gritty mud may be seen in a state of constant 
ebullition ; but except in the vicinity of such spots, which should l)e approaclied 
with caution, the ground is sufficiently tenacious to bear a personas weight. 

The desolate flat occupied by these sinter deposits has an extent of about 
thirty acres, and reaches an elevation of 60 feet above the sea-level, rising 



gradually to tbe interior of the island between the lake and the sea, and 
occupying two-thirds of the space within the amphitheatre. The interior por- 
tion of the space is occupied by a hot lake, the water of which is strongly 
acid. The form and general appearance of this lake as observed by Dr. Bolston 
and Lieut. Edwin, of H.M.8. ‘‘ Brisk, has already been desciibed in our 
Transactions (Vol. i., p. 58), and by their survey it was found to have an area 
of fifteen acres. From their account it appears that the level of the water in 
this lake above the sea, undergoes great variations. On the occasion of my visit 
the water appeared to be at its extreme height of 25 to 30 feet above tide mark, 
there being no l>ejtch exposed on which it would be possible to travel round the 
margin of the lake a.s has been frequently done. Thus, Dr. Rolston states in the 
paper above referred to, that on March 16, 1868, “There was very much more 
water in the lake than when last visitexl, in November, 1866, which precluded 
the possibility of reaching the largest steam jets at the extreme north-west 
comer of the crater ; but it was observed that these steam jets wei’e not nearly 
so active as in 1866.” 

A cliff, 1 0 to 30 feet high, borders the lake where it is bounded by the 
tufa plain, but on each side cliffs rise perpendicularly fi om its margin to the 
heiglxt of several hundred feet. A small level area at the inner end of the 
lake, only slightly above the water level, is where the active geysers are 
situated. The general form of the island is thus a horse-shoe shaped range of 
hills, about 800 feet high, enclosing, on rather more than three sides, a level 
area occupied in part by the hot lake, and in jmrt by the deposits from the hot 
springs which supply it. 

As far as I was able to determine, the structure of the island is that shown 
in the accompanying section. The exterior layer of the island, so to speak, 
consists of a laminated deposiUof incoherent biTOoia, or conglomerate (a), 
evidently the sub-aerial sloiie deposit that had, at an early period, been formed 
on the flank of a volcanic cone. This deposit rests on layers of lava and 
trachyte tufa (b), which are intersected by dykes (c). These rocks form the 
external wall of the crater, but, resting on ledges to a height of 200 feet 
above the present level of the lake, are laminated deposits (d) of a similar nature 
to the tufaoeous sinter that is now forming round its margin, thus indicating 
that at a former period the crater wall was more complete, and that 
the water of the lake stood at a higher level relatively to the mass of the 
island. 

The manner in which this sinter is deposited on the shore of the lake 
appears to be as follows : — the water, which is of a deep green colour and has 
an average temperature of 110° F., dejxosits crystals of sulphate of lime when 
exposed to the air ; these form a crust around the margin of the water, and as 
the level is continually fluctuating, this cnist attains a considerable thickness 
and projects from the shore like a shelf, until it breaks down in large masses 
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to be renewed by a repetition of the game process. The shore built up ^ 
these incrustations is thus rapidly encroaching on the* lake. 

In the vicinity of the lake, and chiefly at a £()w feet above the water’s 
edge, are round holes, in which boiling mud is kept in violent agitation by the 
escape of steam, and at the inU^rioi* end of the lake occasioiuil outbursts of 
boiling water take place, rising to the height of several hundred feet. The 
large masses of sulphur which are so frequently brought from White Island, 
are chiefly obtained from the vicinity of these geysers, but a considerable 
quantity also ocemrs as detached masses among the tufa. It is evidently 
deposited by the vajiours thst escape from the fissures, and it is doubtful if it 
could be obtained in suflicient (piaiitity to Lave mercantile value. 

When we take into eonsidonitioii the groat depth of the soa around the 
island, which is quite out of soundings according to the Admiralty survey, and 
the structuixj of its rock formation as above* explained, it is evident that the 
present island must be the summit of a dee})]y submerged conicjal mountain ; 
also, that the interior lake of hot water, in fonnor times, stood at a much 
higher level, which was lowered as the sea waves effected a breach in the 
outer wall. 

The overflow from the lake at the pi*escnt time escjq>es by a narrow 
watercourse, which is being r-apidly filled uj^ by the inerustiiig deposits. We 
may oxj>ect, therefore, that in the course of time the damming back of the 
outlet will again jM'rmmiently raist* the level of the lake, but there appears to 
l>e very little doubt that, ajsirt from all such causes, the wat(*r is liable to the 
rapid fluctuation of level which is cliaracteristic of ti geyser hike. I may 
remark, that I observotl no signs of marine or beach drift within the crater 
wall, such as must have existed if the island had bceri undergoing process of 
elevation. On the other hand, the evidence s(‘emK to p(unt to a steady sub- 
mergence of the volcanic cone, the encroachment of the sea on the interior 
lake being prevented by the continual heaping u[) of the lH*ach, thus keeping 
the sea wator on the outside from mixing directly with the hot mineral waters 
of the lake. 

We are thus led to the conclusion that White Island is the top of a sub- 
merged volcanic cone, built up during successive eniptions which took place in 
the atmosphere. Huch volcanic rocks are naturally liable to undergo chemical 
change, and especially so if brought in contact with sea water, which, in this 
case, must permeates every part of the submerged mass. The heat generated 
by this chemical action is probably quite sufficient to give nso to the volume 
of steam, the constant escape of which is the only sign of supjxxsod volcanic 
activity which the island now exhibits. 

From the accompanying analyses it will bo seen that the greater part of 
the deposits formed by the thermal wahws on White Island are calcareous 
sulphates, and this, taken in conjunction with the largo proportion of free 
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bydrocfalorio acid preaant in the water of the lake, of which it ia the moit 
characteristic constituent, would indicate that the decomposition of sea water 
is one result of the chemical action that is in progress. 

These characters, and the absence of silica from the incrustations, obviously 
disi^nj^uish the thermal waters of White Island from the Puias and Ngawhi 
of tho Rotorua and Taupo Districts, where tlie chief agent in producing 
chemical change must be rain and lake waters, which hold a (*omparatively 
small amount of mineml matter in solution. It therefoj'e forms one of a 
third class of hot springs in New Zealand, in addition to the alkaline and acid 
spiingB which ai^ so well deacribed in Professor HochaU'ttei ’s admirable work 
on New Zealand (Ohap. 18). 

Samples wei'e obtained of tho water of tlie lake, and of the semi-fluid 
mud from the futnaroles, which have be^m analyzed for mo by Mr. Skey, 
and the results compoi'cd with the comj>osition of similar wimples preriously 
forwarded. 

The water taken from the lake at a part clear from any incrustation, after 
standing for some time, deposited a slight sediment consisting wholly of gypsum 
in minute ciystals. The transpai'ont water then had a six^cific gravity of 
1 OSS, and jiossessed the following composition • — 

COMPOSITION OF ONE GALLON, IN GRAINS. 


Hydrochloric acid 11,642*4 

Bulphuiio acid ...... 1,405*0 

Sulphuious acid ...... traces. 

Alumina , ...... 627*2 

Protoxide of ii'on, with a little sesquioxide . 546*0 

Soda 313*6 

Potash 162*4 

Lime ........ 106*4 

Magnesia ....... 022*4 

Silica and siliceous matter .... 023*8 

Water 61,366*2 


76,216-0 

Also contains traces of phosphoric acid and ammonia. 

This proximate composition of the water may therefore be rendered 


centesimally as follows ; — 


Sulphate of iron 

1-5U 

Sulphate of soda ..... 

•941 

Sulphate of potash . . , . . 

•394 

Sulphate of lime 

•337 

Sulphate of magnesia .... 

•087 

Sulphate of alumina .... 

•115 

Sesquichloride of aluminum 

. 2 433 

Siliceous matters 

•031 

Hydrochloric acid, free .... 
Water 

. 13-631 

. 80’517 


100 
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The subatancea held in solution in this water are therefore as follows, in the 
order of the relative proportion in which they occur : — 

1. Fi^oe hydrochloiic acid. 

2. Potash and soda alutp. 

3. Chloi*ido of aluminum. 

4. Gjrpsum. 

On comparing this with tlie composition of the water in one of tlie fuma- 
roles by the side of the lake, and which may be considered to contain in 
solution the whole of the constituents which have been extracted by the 
chemical action that is going on Inineath the surface, l)eiug taken before the 
deposit of the encTusting matter, the following marktxl difference is observed : — 

The solid part of the mud was lii>it separated by filtration, and was found 
to consist of clay and other earthy matters, together with gypsum and iron 
pyrites in crystalline and granular forms. 

The clear liquid was colourless and transparent, and possessed a powerful 


acid reaction and a specific gravity of 1 *003. 

It contained j)er gallon, — 

Sulphuric acid . . .... 116 050 

Hydrochloric acid ..... 9' 877 

Lime 481 51 

Soda 2*790 

Potash ....... traces. 

Magnesia 9*879 

Iron protoxide, with alumina traces . . 11*356 

Sulphurous acid ...... traces. 

PhOHjihoric acid ...... traces. 

Ammonia . traces. 

Silica 9*631 

Water 69,960*260 


70,168 

These results show the saline constituents of the water ai'e as follows, 
calculated centesimally : — 


Sulphate of lime ..... 

•166 

Sulphate of soda 

•009 

Sulphate of magnesia .... 

•042 

Sulphate of potash 

. traces. 

Sulphate of protoxide of iron 

•034 

Sulphate of alumina ..... 

. traces. 

Sulphate of ammonia .... 

traces. 

Silicic acid, free 

•013 

Sulphurous acid 

. traces. 

Phosphoric acid 

, traces. 

Sulphuric odd, free 

•016 

Hydrochloric acid, free .... 

•014 

Water . 

. 99*706 


100 
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The specimens obtained from the edge of the lake are chiedy masses of 
sulphate of lime, sometimes in the fom of massive gypsum, but more frequently 
crystallized iu the form of oblique prisms of selenib". The faces of those 
crystals are frequently coated with crystalline films of pure sulphur, the forms 
of which have Wen examined by Mr. E. H. Davis, who has furnished the 
accompanying notes on the subject. 


Notes 091 Crystallized Sulphur from White hhind. By E. H. Davis. 

Tliis sulphur prc'sents many points of interest, but especially in res|>ect 
of its crystalline form. Wliile examining the largest sj>ecimcn in the Museum, 
I was struck by the j>eculiar arrangement exhibited by the crystals when 
Oxaraine<l with an onlinary pocket lens ; this induced me to examine some 
more carefully under a microscope, nml the n^sult was so very striking that I 
propose describing the various crystals to the Society. 

Sulphur, as is well known, crystallizes in the trimetric or rhombic system, 
usually in small pyramids, which are often very perfect; there are also many 
complex forms, a full description of which may bo found in any Manual of 
Miimralogy. 

The form most usually affected by the White Island sulphur is the well 
known sharp aci<‘ular ciystal, but it also assumes veiy much more complicated 
forms, some of which at first sight appear to be quite mde{>endent of all 
iniles of crystallization. 

No. 1 is a gn)up of i)rismatio crystals attached to one another by the 
angles, and not the fac(‘H, of the macroj)»ism which forms the apparent length 
of the crystal, the terminal planes Ixuag the faces of the macro>pyramid. The 
most curious feature about this group is the small crystal formed on the 
principal axis of the perfect form, on the top of the others ; actually, this 
small offshoot is the chief of the group, being a normal prism terminated by 
an obtuse pyramid. 

No. 2 is a regular rhombic pyi'amid, terminated by the basal pinaooid. 
This is a very common foi'm, and would not liave been worth noticing had I 
not fortunately thought of trying the effect of a polariscope on the crystal^ 
when I discovered the two small crystals gmwing from one of the polar edges 
towards the centre of the crystal in which they were included^ I strongly 
suspect that these were cavities originally filled with aqueous vapour, for with 
the blue light they were colourless, and with the orange, the same colour as 
the sulphur, or nearly so. 

No. 3 is an acute pyramid with the brachydiagonal elongated and converted 
into the principal axis of a small crystaL 

No. 4 is a most interesting group, two of the crystals being macrodomas 
terminated by trachydomas, one of the faces of the latter being continue<^ and 
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fonniiig one side of an acute rhombic pyramid ; these faces are all perfect, t. e*, 
smooth and brilliant, giving ]'>erf(3ct reflections of light in any part j the other 
is a form very common in barytes, viss., pinacoi<l rnacrodoma, au<l brachydoma. 
This group was attached by the bottle-shaped mass of amorphous sulphur. 

No. 6 is similar in structure to No. 4, but rather more complicated. 

No. 6 is a series of pyramids attached by their apices, and having branches 
growing out of their sides. 

No. 7 is a curious bent pyramid, but has nothing very interesting about it. 

Tlie groups 4 and 5 arc not mere geniculations, as might 1)6 thought at tirst 
sight, for the direction of the new form is determined not by an axis, but by 
the theoretical <lire(‘tion of the face iwpiirod to close the first or original form ; 
again the faces are perfect, and not built up of alternate prisms and pyramids. 

Nos. 1, 3, and 6, may be regarded as common macles, masmuch as the 
axes are coincident. 

I also detected a few oblitpie rhombic prisms, which would indicate that 
the crystals had been formed at a high iemjverature, or in the presence of 
steam. 


Aut. LI . — On the Nonmxolatnre of Hocks, By E. IT. Davis, F.C.S., F.CI.8., 
of the Geological Hurvey Department. 

[Head before the Wellinf/fon PfiKosophical Society ^ Siptember 17, 1870.] 


The nomenclature of rocks is a subject which is involved in considerable 
confusion, and t regret to observe that geologists, instead of working 
together and helping to clear it uf), are doing their Vs^st to make the con- 
fusion more confounded, by ea(di one following a ditferent system as far as 
possible, and thus not only making scientific intertH)urso difficult, but giving 
rise to no end of quibbles about words ; — also, inducing a very loose way of 
thinking, and rendering all induction irni)Ossiblo. This lamentable state of things 
is 1001*6 particularly striking iu the case of syenites, and the purpose of this 
paiier is to call attention to the dittbreiico lietweeu the English and American 
schools, as represented by Lyoll, Dana, and J ukos, and the German schools, as 
represented by Bischof, Werner, Cotta, etc. ; — the latter using the term syenite 
to express a distinctly plutonie btisio rock, poor in magnesia, and closely allied 
to diorite and its congeners ; the former using it to express an acidic rock, rich 
in magnesia, and allied to gninitc^ gneiss, and schist ; thus the one points to 
the probable presence of tin, copper, lead, and zinc, while the other only points 
to antimony and zinc. Gold and silver are common to both. 

Tn all oases this difference is highly objectionable, but especially so here in 
New Zealand, where so little is known of the true structure of the country, 
and many paints are seldom visited by white men, it is of the highest 


importance that every one should call the same thing by the same name. 
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On the table ai'e specimens of syenites of the different schools, and it will be 
at once appai-ent how much they difier ; it will also be observed how nearly the 
one approaches a granite, and the other a diorito. 

To compare the definitions of Lyell, Dana, and others : — 

Lydl and Dana. Syenite resembles a granite in which the mica is i*eplaced 
by hornblende, also that the felspar may he oithoclase or oligoclase ; this 
is, therofoi*e, ojuiuently acidic, hut the acidic character is not cjonstant or 
oharaoteristic. 

(JotUiy on the other hand, siiys that syenito consists of oi’thoclaso or 
microlene and hornblende, wliioh may have mica and quartz as accessories, but 
if either of them^ are abundant it at onw) becomes syenitic granite or syenitic 
gneiss — tlie difference is more apparent by comparison witli diorite and granite. 

SYENITE. 

Dawi : — Felspar, quartz, hornblende. 

Cotta : — Orthoclase, hornblende. 

GRANITE. 

Dana: — Felspar, quartz, mica. 

Cotta: — Felspar, quartz, mica. 


DIORITE. 


Dana : — Felspar and hornblende 1 
Cotta : — Felspar and hornblende / 


'rrielinic. 


From the above it will be at once apparent that the German classification is 
not practical, i. c., it cannot be used in the field, for it is rather too much to 
expect that a geologist, with only an acid bottle, pocket lens, and knife, can 
decide with any degree of certainty on the angles a half-embeddcKi crystal 
makes, or the system it belongs to ; for although orthoclase is inonoclinic and 
oligoclaso triclinic, still the angles are very nearly the same, (albite) 


118 ® 120 ® 86 ® 90 ® ^ 

or or etc., etc. 

a o a o ^ 


The inconvenience of this classification 


is well shown by the fact tliat Werner, who first pro|X)sed it to suit a certain 
rock, subsequently citlled the same rock a dioiite. If, however, the English 
system is adopted, there can be no hesitation in at once determining the quartz, 
felspar, and hornblende ; felspar and hornblende come in os hornblende rock 
if the felspar is decidedly triclinio, if not, as a diorite. 

The English school, or i*atht'r the American branch of it, has many claims 
to preference over all others, chiefly on account of its simplicity, and this 
simplicity is insured for some time to come, as the Amencans have so much 
room for real pmctical science, and cannot afford to waste time and talents in 
multiplying names and then finding out some compound to suit them ; the old 
proverb about a certain personage finding mischief for idle hands, applies to 
the natural sciences as well as anything else, for when a certain point has been 
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reached, many men seem to get tired of good healthy work, and instead of 
exploiing fresh fields go over the old, and keep magnifying minor differences 
into grotips of families, to the complete* confusion of everything ; forgetting 
that the great aim of all science is simplicity, and the more simple a science 
the grander and nobler it is. 

Art. lit . — On a New Form of Iron Pyrites. By E. H. Davis, F.C.S., F.G.S. 

(With Illustrations.) 

[Read before ilee WeUlmjton Phihuoplucal Society, Sejitemher 17, 1870.] 

Iron pyrites has long been kinmn as a dimorphous mineral, occurring crys- 
tallized in iho tesseral and rhombic sy stems ; the Litter variety, called marcasite, 

o 

occurs as n light rhombic prism — co P lOG^ 5', brachydome J P 130” 54', 
brachydome P co 80 20 and a macrodomo P oo 6 1^ 54' combined. The other 
form is common in cubes oo O co , octahedron O, and several semitesseral forms, 
tlie pontHgoniil dodecaliedron tlie hcinihedral form of the tetrakishexa- 
hedron, rarely teirahe<lral ; a cominon combination is that of the pentagonal 
dodecahedron with the octahedron, the faces (;f the latter replacing tho 
trigonal angles ()f the dodecahedron. Macles are common, but are not material 
to the present purpose. 

Plate XX VI., fig. 7., is a new form from tho Cliatham Tfelan<ls. The 
lustre, specific gravity, and hardness, are the Siime as the common varieties ; 
the system is obliciue, nearly isoiuorphous with felspar, but having the 
clinodiagonal longer; tho faces, wliich arc smooth nml brilliant, are oo P prism (P), 
OP cliuopiimcoid (J/), P hemipyramid (r/), nPoo hemidomo (t^), (nPao)clino- 
dome (n). 

The thick lines show whore the crystal is cut off. 


Art. LITI . — Remarks on tlw Resemblance of the Cmmtry in the neighbourhood 
of the Dun Mountain^ and Wairoa Gorge^ to the Minhig Districts of 
Queensland and Auckla^xd. By W. Wells, 

[Head b^ore the Nelson Association for the Promotion of Science and Industry^ 

April 0, 1870.] 

In bringing the subject of the present paper before the Association, I will at 
onoe state that I am indebted for the facts contained in it partly to my own 
observation, but more particularly to communications received from Dr. Hector, 
Mr, T. B. Hackett, and, latterly, to a very able report on the Rockhampton 
gold-mining district in Queensland, by Mr. Daintree, the Government Geologist 
of^tbat colony. 
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These cotDmunioationB end observations all tend to show an almost perfect 
similarity of the country to that part of the Province of Nelson which lies 
between Motueka Gorge on the south, and D'Ui*ville’s Island on the north, the 
oentr'e of which may be said to Im the Gun Mountain. 

Dr. Hector writes me as follows : — “ 1 have just I'eceivod a series of speci- 
mens of the gold-bearing rocks at (jlympie, from Mr. Hackett, Queensland, 
and from their characters I have no doubt of their similarity to the Wairoa 
Gorge rocks and to some extent also to those at the Thames diggings. They 
have all the apj>eai’ance of being true greenstones, and yet contain SjArigeray 
Moriotu^ anil other Trias fossils ; they are charged with pyrites, and cut by 
quartz reefs ; and niaT\y of the s})ccim(>iis cannot bo distinguished from those 
sent by Captain Hutton from the Thames. One specimen contains graphite 
mailings, and rosombles closely the plant-beds from Wakapuaka.” 

Mr. Hackett rcimirks on the similarity of the Dun Mounbiin country to 
that of the Rockhampton gold-mining district, as containing chrome ore, 
serpontino, gabro, scliillcr spar, copper ore, and iron ore j and in a previous 
letter, dated ‘‘ Gy rapio,” he writes : — The new reef at ELilliven, the place I 
wrote you of as being similar to the Dun Mounbiin, is turning out well, viz., 
ten ounces to the ton, wlnnt) nothing is visible to th(^ naked eye and bo adds, 
*‘the Dun Mountain people ought not to he discoumged.'' 

In Mr. Daintree’s report, T wish to draw' the attention of the members of 
the Association to a new and remarkable feature in gold-mining, as presented 
to us in that rejmrt, viz., the fact that it is no longer a necessity in searching 
for gold that we should drst discover either quartz veins or quartz reefs for a 
matrix, and that it is now proved Is^youd a doubt that gold exists in rook 
masses in Queensland, both of fidspar and serpentine. 

Mr. Dainlree, in his report, says : — “There are other matrices of gold, by 
no means self-evident, which call for more careful consideration as likely to 
yield most valuable results. Those are — TJio auriferous sor|K)niine rock of 
Block’s claim, Mount Wlieeler, and the auriferous felspar of Oummins's reef. 
In my report on the Cape River District, some twelve months since, I drew 
attention to the fact that the gold of Paddies’ and SUarjws* Gullies hod 
evidently been derived from a decomposed felstone dyke and not from quarts 
veins, and suggested that some of the upper portions of our felspathic ‘ dykes* 
might be remuneratively worked for gold. In the case of Cummins’s reef, we 
have confirmatory evidence of this fact. This material, which has yielded, 
continually, half on ounce to the ton, is simply a crystalline pyritous felspar 
rook, about ten feot thick, bounded by greenstone walls, and whether considered 
as a ‘dyke,’ or the segregation in a particular zone of one element only of the 
boundary rock, adds to the conviction that we are at present entering on a 
new field in the occurrence of gold, the importance of which cannot be over 
estimated.” “The auriferous serpentine,” Mr. Daintree remarks, “ofKooh’tt 
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claim, Mount Wheeler, is a 8i>eciality liitherto unobserved, whore tho gold is 
absolutely quarried fi'orn the ro(‘k-mass, and there is no appearance of vein-atone 
in any way different to such rock-iuass. On crushing and washing it yields^ 
bosidea tine gold, ehromie ami titanic iron sand, so does (with the exception of 
tho fine gold) all tho serj)entine from Mount Wheeler to Maryl)Orough. At 
old Canooua, the evideiut* Ls all in fa\our of the s^mie mode of development 
of the precious metal jis at lllock’s claim. The bed-rock is serpentine — there 
are no quart/ reefs, but wluue a matrix is found adhering to the alluvial gold 
it is serpentine, and, in addition, chromic iron sand is abundant in the 
drift. A fiMgmeut of mim'ral \vhich appears to be decomposed serpentine, was 
lat<‘ly foinvai-dod to me by Mr. JoM‘))hs, the >\ell known assayer, of Gympie, 
which was coated with carbonate of copper, and tho locality from which it 
camo had been taken uj) for copper mining, yot this, on assay, had yielded 
rnonj than forty ounces to the ion. It may thci'cfore be fairly concluded that 
serpentine rock may for the future be considered a field for the prospector, 
whether it be associaterl with (piartz or not.^’ 

These various novelties,’^ adds Mr. Daintree, **in the occurrence of gold, 
enlarge considerably the sujiposed raimu-al areas of Qiu^ensland, and will lead 
to the careful prospecting of country wliich th(* Southern miner at all events 
would previously have ])assed over, ami may in coui*se of time, as our 
minors find their way South, leail to the ofiening up of‘ gold fields wliore the 
surface rock formation has hitherto been considered unfavourable to the 
occuiTeiice of the yu-ocious metals.*^ 

Another quotation from this rtqiori, as showing a very groat similarity to 
the Dun Mountain and Wairoa Districts ; Mr. Daintrce, in describing Mount 
Wheeler, says Chromic iron and chromic ochre are distributed over this 
sei'pontiue country, and with a small proportion of titanic iron form the black 
sand so troublesome to tlie diggei*s. Very numerous outcrops ^ copper ore 
have been discovcicd in this district, which may be divided into three classes: 
— first, those derived from the decomposition of their pyritous veins, carrying 
a small amount of coppf*r, which by decomposition and re-procipitation has 
impregnated the joints and cavities of the boundary rock to varying depths 
with earthy blue and green carbonate. This class of vein is, however, generally 
represented on the surface by a hard iron band, 8(4imod and coated with copper 
ore, but is more worth prospecting for gold than copper.” 

On this similarity I may remark, that it was tho discovery of these iron 
copper-stained bands by Mr. Travers, on the Dim Mountain, led, as you are 
aware, to the formation of a company for prospecting and working the supposed 
copper lodes which the district coutainod. These ii»on ooppor-stained bands 
were first prospected by Mr. Wroy, and subsequently followed up by driving 
on their course, sinking by shafts, and cross driving, under the direction of 
Mr. Hackett, but without any result, except tho picking out, now and again, 

2 p 
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of a few 8nmll bimohes of ore of variable <iuaHty, apiwrentJy precipitated into 
the crevices of the 8eq)onttne by solution from the (]ecoiiii>osition of the out- 
crops of the neiglibtmiing dykes, whicli run ihrongli that district in a course 
north and soutk These bands in tlie Dun Mountain are of a similar chamcter 
to tlioae which Mr. Daintree remarks are more worth prospecting for gold 
than for copper; so it is just probable that, had the attention of the Dun 
Mountain Company been directed to the ]irocious metal instead of copj)er and 
chrome, the results might have been very ditlerent. 

The second chiss of veins, whoro the rock itself is pyritous, and the decom- 
posing pyrites stains the joints and cavities with cop|K*r ore, sometimes for a 
considerable distance from the source of the ore itself. This mode of occurrence 
may be sometimes considered as a zone of impreguiition, for, ofUm a definite 
course can be assigned to a series of such outcro]>s. Two-thirds of tla* surface 
indications which have been disco vorod in the distric*t have originait'd in thh* 
manner. The third class of veins are d<»posits of true copp<*r oi’es in a matiirc 
of quartz, calcspm*, etc., with at least one defined wall, promising to Ixu'ome in 
depth true ** lodes.” The Pioneer Company’s lode, at Collingwood, ses^ms to 
belong to tlxis class, showing a giTy sulphide, and cop[)or pyrites, in a quartz 
matrix, which has been tested with favourable results. 

Tho foregoing quotations and remarks have been principally directed to 
the serpentine country. I now proctnjtl to make a few obseiwations on that 
section of country bounded by tho serpentine on the ea.st, and Blind Bay, as a 
likely field for the prospector for gold. This section may l»t) stiid to rest on the 
Maitai slates. Tho slates run in a N.N.1'1 and S.S.W. direction, and are 
intruded upon at various points by greenstone dykes, and shoving in their 
outcrop small quartz veins, such as are Bo<m at the upper foot-bridge across tho 
Maitai, within the boundary of tho city, and said to contain gold. Several 
veins are also observable liigher up the valley, os well as at various points on 
the lino of the Dun Mountain Bailway, where gi'oonstoue dykes, intersected 
by quartz veins, occur. 

This class of country, Mr. Dainti:tW3 remarks in his rejrort, is highly favour- 
able for gold-producing reefs. Ho says, in his report on veins entirely in 
greenstone : — “ The mines Maria Louisa, Ball, Original Homeward Bound, 
and all the Orocodile District reefs, belong to this chvss. In Australia,” 
he continues to say, so far as I can loam, this mode of occmTeuce of aurifei’ous 
veins has only been practically tested in Queensland. By personal inspection, 
1 am aware thot all the mines opened in the Black Bnake District, near 
KUdvare, take their course through porphyritic greenstone, and some of the 
Gympie reefs are said to be so bounded.” The peculiarity of veins of this 
character, ho says, seems to be “ tliat all yet tried have been proved to be 
auriferous, but associated with such an amount of sulphides as rather to deserve 
the name of ^ pyrites lodes ’ than quartz veins.” 
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The Thames gold field, in the Auckland Province, presents also a very 
great similarity to the Nelson section of country to which I have been 
alluding, being cliaractt'ristie of intnisivo diointo or giwnstoue dykes with 
qtiartzose veins highly impregnatcHl with sul])hitlpH. 

From tho foregoing remarks, it will be seen tlmt gold is found in rock 
masses, such as in the serpentine at Mount Wlieelor, without any ap|>earance 
of veins, the matrix H})parentJy Isung the mass rook itself ; also, that 

tho Maitai country is of tlio same ago and elniracter as the gold holds of 
Queensland and tlui Tlwinn^s, from a comparison of the fossils and rock 
speeitiK'iis by Dr. Hector and Mr. Hackott. These fiicts, I think, at least 
warmnt us in ju’esuiuiug that the district in o\ir iinmediato neighhonrhood 
requires a much inon* careful pros])ective search than has yet been bestowed 
upon it. 

I have directed the attention of parties connected with the Dun Mountain 
Clompany’s esUtt', n^sjuntiug the analogy between their property and gold 
mijiiug fields elsewhere ; an<l would advise parties who may have occasion to 
traverse that part of the country lying lH*tween the head wateits of tho 
Motueka River and D’lTrvillo’s Island, to look out for anything of the 
cliaracter of Icale stuff, so that it might be k'sted for auriferous deposits. 
Ser[)entine shows in great force all through this district, and exhibits about 
tho same strike, angle, and dip, as tho auriforous serj)entiuo reefs at Mount 
Wheeler. 

Mr. Daiiitroe publishes a tabic, giving the yield of gold j)er ton in tho 
ditferent districts oiiib raced in iiis nq)ort, of which 1 have t<ikeu a summaiy 
extract, as follows : — , 

Mount Wheeler District — Sorpcutinc, with pyntes. Five mines at work, 
yielding from 4 dwts. tc» 3 oiss. per ton. 

Momish District — Greenstone and sandstone, with copper and iron pyrites. 
Six mines at work, yielding from 7 dwts. to 4 ozs. per ton. 

Bhw'kfellows’ District — Sandstone and slates, with copi)er and iron pyritea 
Six mines at work, yielding 1 1 oz. to 1 1 ozs. per ton. 

Crocodile District — Greenstone, with copper and iron pyrites. F^e ininoa 
at work, yielding from J oz. to 4 ozs. per ton. 

You will observe that tho presence of pyrites is a marked feature in all 
these mines, the treatment of which has always been a diflioulty with the gold- 
miner. fin this subject, Mr Daintreo remarks as follows : — 

“ With the incjroasing depth of the mines the quantity of free gold 
dimiuisbes, and that of tlio pyritous gold augments ; so that greater attention 
must bo directed to this branch of metallurgy of gold, or many good mines will 
have to be al>audou<^d in consequence. In Victoria, this subject has been 
tinder tho serious consideration of the owners and managers of most of tlie 
crushing nnichines, and general success seems to have been achieved both in 



292 


the saving of and the extraction of gold from the pyrites. The principles of 
the process are — 

“ 1st. Concentration of the ore. 

2nd. Tlie roasting-swoot, or until all the sulphur has bt*en dmwn oflf, and 
oxides only remain. 

** 3r(L Tho amalgamation of the roasted mass in a somhmoist state by 
trituration, and tho collection of tho finely divided amalgam by means of an 
additional largo amount of quicksilver and water, and ultiumU^ washing off. 
The saving and concentration of tho i>yrites is tho most ditficult operation, on 
account of the slight difforeiico in specific gravity botwoen tlio material to be 
saved and the <piartz and other JissooiaU'd earthy matter. It has, however,” 
Mr. Daintreo observed, “been accomplished with toleniblo success by Mundy’s 
Patent Bmldle, Stanfield’s i ’about Concontrator, and Thompson’s Patent 
Percussion Table. Mr. Ulrich also recommends, as more j>erfect for this 
purpose, the Sidf- Acting Hydraulic Digging Machine, which ho saw at work 
in the Hai*tz Mountains, and in the princij)al districts in Germany.” 

The roasting of the oro is effected in larg(> n^vdrbomtory furnaces. One 
with special armngements for this kind of work, p.iteutod by Mr. Lata, in use 
at tlie Port I’hillip Comp<uiy, at Olunos, is higbiy recoin moiidfHl. 

For accomplishing tho third operation, an ‘‘armstres” is employed. Great 
care should be taken that for tho trituration with quicksilver tho stuff is not 
too moist. 

With regard to saving the fine free gold generally associated with pyrites, 
and of wliich, on the latter account, thci’C is no doubt a large amount lost in 
the tailing ; Mr. Ulrich recommends tho Tyrulo.He gold mills, wliioh, on a recent 
visit to Europe, he saw at Work in tho celebnitetl gold and silver mining 
districts of Schemnitz, in Upper Hungary. These mills, which requii^ but little 
attention and power to work, save gold too fine to be soon with the naked eye, 
from an ore composed of galena and iron, and copi>er pyrites, and are successful 
with even so little as two to three dwts. per ton. 

I have brought this subject before the notice of the Association in rather a 
loose aiid unconnected form ; but us tho attention of prospecting parties has 
lately been turned to the Maitai Valley and neighbouring country in search of 
gold, I have some hoi)OS that the facts and somerwhat new features which exhibit 
themselves in the gold-mining districts of a neighbouring colony, under 
features almost identical with our own distiict, may be of some use in directing 
the search. 

[In consequence of remarks in tho above paper, both the cupreous and 
chromic iron ores from the Dun Mountain were analyzed, and in both, distinct, 
though small, (pjontities of gold wei*o detected. From 120 grains of the 
former, the amount obtained is visible to the unaided eye^-^^r, Hjictoe.] 
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AhT4 LIV. — Notes on ilte Thermal S/rritnjs^ in the llamner PlainSy Provincs 
of Nelson, By Jufitus Haast, Ph.l)., F. K.S. With letter /rota Dr. Hector 
to the Superintendent of Nelson on the sume subject. 

hffore the Nison Assotiafion for the Promotion of HCunce and Industry, 
At ay 4 , 1870 ] 

Amongst tho manifold blensings bountiful Nature lias lH‘8towed upon New 
Ztuilaud, to whioli liiiberto very little or no atbmtion has been })aid, none doseiwe 
our consideration more than the thermal springs situated towards the central 
parts of both islands. 

Owing to the dilUeulty of access, and the native distuibances, those in the 
North Island have generally been of little use to the colonists, although they 
are frequently resorted to by tlio natives ; and 1 fear that it will take some 
time, from the two principal obstacles alluded to, before tbe colonists will bc^ 
able to visit them with comfort and safety. 

Of the thermal springs in this island, those of the Hanmcr Plains, in tho 
Amuri District, Province of Nelson, are ilu* best known ; but hitboHo, from 
various reasons, of which 1 shall prascntly speak, they have been in most 
instances of no avail to those of our suliering fellow colonists who were in need 
of such remedies as tlu^y allbrd for the r(‘.sioration of their health. 

During a geological examination of the A mini Distiict, undertaken for the 
Geological Survey of N(‘w Zealand, I paid a short visit to these springs, and 
examined them as well as tho moans at my command would allow, and I now 
lay tho ohsorvations 1 made before the As.soeiation. I hope at the same time, 
that these few notes will assist in making thes(‘ vahi.ible thermal waters- tho 
healing qualities of which have in many eases been proved in a most remarkable 
manner — more accessible to sutiering liumanity. 

The Hanmer Plains rvo about fifteen miles long, and two to throe miles 
broad, and ain? without doubt a former lake basin, in which the Waiau-ua, tho 
Hanmor, and some other smaller stroams emptied themselvos. 

This lake, partly filled up by tho dotrital matter brought down by the rivers, 
at lost cut the cliamiol of its outlet so d«H»p that it could empty itself by the 
gorge of the Waian-ua, by which process the j)laiufl were formed as we now 
see them. The River Waiamua passes through their western side in a west 
and east direction, to about their central pai-t, when it turns rapidly at right 
angle to the south, passing through the picturesque gorgo over whicli Mr. 
Blackett, the Provincial Engineer of Nelson, has built that splendid bridge— 
the admii’ation of every traveller who pisses that way, 

However, before tho Waiaii-ua enters the gorge, it is joined by the River 
Hanmer, a small moulitain torrent running in the opposite dii'ootion to the 
main river, namely, from east to west. 

The shingle terraces by which these rivers are enclosed on both sides aro 



294 


high and abrupt towards the south, where they ascend to an altitude of abox>t 
1 20 fmt, rising gently on the noriheni side, and forming a shingle plain, with 
a great deal of swampy ground, cut through by numerous smaller rivulets and 
creeks. 

The whole plifins are smTounded by ranges 4000 to GOOD feet high, con- 
sisting of younger j>ala*oz()ic or older mcsozoic rocks, which, in many localities, 
are cut through by diorites, amygdaloids, and other trapj)ean rocks. 

Aljout tlm*6 miles in a north-easi <lirection from the beginning of the 
Waiau-na (lorgc, and about 200 yards from the foot of the northern ranges, 
the thermal si>riugs are situated. They occur over an are<i of about 2000 
»quait3 yards, in a jxn-foctly dry position, at an altitude of 1162 feet above the 
level of the sea, as ciilc\ilatcd from a single barometrical observation. They 
are aituat(‘d about five feet btdow the surface of the plains, and on a line 
niuning nortli-east to the south-west. There are four principal basins, having four 
smaller ones close to then], the outlets of which join together and form a 
swampy creek running into the Percival, one of the tributaries of the Ilannier. 

Wo may safely assumo, from the geological features of the country in which 
those springs take their rise, tliat they issue from a fault or fissure in the 
older Hedimontary lx‘ds which has been formed in connection with traj^pean 
rooks, making their appearance at various intervals towards tlie close of the 
mesozoio period. 

1 have b{*eu informed that some other springs of similar nature occur on 
the northern side of the Percivul Range, as well as on the southern banks of 
the Hurunui, above Lake Sumner, and these probably owe their origin to the 
same agen(!ieH, 

Whatever their origin ujay be, these springs ore very different from those 
of the lake regions in the Noith Island, which stand in close connection to the 
volcanic action still going on in that part of New Zealand. 

Tlie principal spring of the Hanmer Plains is situated in the north-eastern 
corner of the area. This biisin has an avciuge breadth of twelve yards. The 
wakir which it contiiina is perfectly colourless at the shallow sides, whilst 
towards the centre, which is much deeper, it has a beautiful greenish blue tint. 
It has a well-defined taste and smell of sulphuretted hyfirogen. In the centre, 
at several spots, the water rises, continually throwing up large bubbles. 
Tetni>eraturo on the sides, 97^ 2' ; in tlie centre, amongst the bubbles, on 
bottom, 104^ 1'. Depth about eight feet. Temperature of air, 70*^ S'; sky 
overcast^ 

This largest basin, No. 1, is the one which has principally been used for 

^ I may here observe that I marie the oba^ations in the centre of the basins with a 
good seif-registering thermometer of Kcgretti and Tambra, which we let down (Mr. 
Hugh Mllraith, who was my companion that day, kindly assisting me) by a fiax rope 
drawn across the basin, and to which I had tied the instrument. 
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bathing purposes. Unfortunately, there is not the l(?ast facility for its use, as 
the small hut which one of the pationts haJ built upon its banks has since 
been destroyed. The neai'est locality whei'o patients can find quarters is nn 
accommodation-house, a few miles distant. It is tlierefore impossible for 
delicate patients to make any use of the s])rings at present, ox<x»pt under the 
most unfavourable circumstances, and with the imnjinent danger of aggravating 
their complaints by taking cold. 

But notwithstiinding all these great distulvantages, this basin has I’estored 
the healtli of many persons coming from vaidous parts of New ZeaLind, and 
even from Australia. The gmiier number of the patients were suffcrei’s from 
acute or chronic rheumatism, boils, and similar disorders ; and from all I could 
learii from a few of them, and from wane gentlemen in the neighbourhood, 
whoso authority is reliaV>le, the wah‘rs in most cases had a wonderful effect. 
It seems, therefore, that in many rospettts the springs may be compared with 
those of Aixda-Chapolle, in Germany, ami (/hultenluun and llarrowgate, in 
England, which are used for the same comjdaints, and the ptincipal mineral 
contents of which arc sulphuretted hydrogen. Every well-wisher of the 
colony will, 1 am sure, share my sincere regret that these springs ai*e still in 
their natural state, or even woi-se, being much disturl>(*d by cattle, and that no 
means have yet been taken to have tliem enolo.sod, proper buildings erected 
near them, and to make their existence known over New Zealand and the 
Australian colonies. 

Close to the largo basin, No. 1, are two small shallow pools, one of which 
is situated at the south-eastern corner, and is only a few fen^t in circumference. 
The water, which rises in it in u few bubbles, has the same taste and smell as 
the main basin, with a temperature of only 78^' 3'. This lesser dogi-ee of heat 
may be accounted for by the circumstance that the water rises only in small 
quantities in this spring, which htis, like the preceding one, a fine muddy 
bottom* 

Another small basin, No. 3, is situated at the eastern extremity of the 
principal basin. Its water showed a temperature of 100° 8', and exhibited all 
the same properties which chaiiicten’i/x^ the first doBcril)e<l spring. 

About fifty yards to the south of No, 1 is another lawin, which hiis a 
diameter of ten feet Numerous btibbles rise in and near its centre, where I 
found the temperature to be 103^ whilst on the shallow sides it diminished to 
98° 1'. The water of this basin is also clear, and, although still showing the 
pmsenoe of sulphuwttccl hydrogen, this peculiarity is much less predominant 
than in that of the previously described springs. Its outlet is well defined, 
joining, after a course of about thirty yards, the swampy creek which flows 
from No. 1. 

About thirteen yards from No. 4, in a south-west direction, another smiill 
basin is situated; it is very shallow, and the water (which has only a 
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tempetmture of 9') fteeins qiiito tasteless. Moreover, it has no outlet, the 
spring which feeds it l>eing very Btn/l]]. 

Still advancing seven yards towimk south-vest, ve reach No. 0, a small 
intermittent spring, temperature 102^ which fills a shallow basin about two 
feet in diameter. It is also strongly impregnated with hydro-sulphurio acid. 
In the outlet of this spring, which runs about thi‘ee yards and falls into 
another larger basin, which I shall j>reseutly describe, a white powder is 
dei) 08 ited, but of such a small extent tliat to collect some of it would havO 
taken more time than I had at my (lisposal. 

This is, as far as I am av an*, the only spnng where such dejwsits are 
foiined, which, if carefully collected, would ofFoid us reliable information 
concerning its mineral contents. 

The next spring, No. 7, into which tho ouilef of the former falls, has formed 
a basin of a diameter of ten feet. Owing to the constant ebullition in many 
spots over its surface, the water it contains has a muddy apjawmice. It is the 
warmest of the whole serio.s, registering 110*^ 5' in the centre, whilst on the 
sides it falls to 94® C'. It also shows the same characU*ri8ticB of mineral 
contents as the foregoing apringa Its outlet, after the course of a few yards, 
joins the main creek. 

Crossing this swampy watercourse, and ascending on its right bank, we 
soon reach basin No. 8, situate<l thirty -five yards from tho north-east comer 
of No. 1. It is the second largest basin of the whole scries, having a diameter 
of eighteen to twenty feet Although numerous bubbles rise in different spots 
near its centre, so that it almost ap|)ear8 as if it Were boiling, by which means 
the water is kept in its turhid stab*, its smell is less strong, and its taste purer 
than the former. I found the temi>erature in the centre 99° 7', and on the 
sides 97° 8', consequently very little difference all over the basin. On its 
western banks, a smaller shallow basin is attached to it, containing muddy 
water, strongly impregnated with sulphuretted hydiogen ; tompein-turo 99° 8'. 

There is no doubt that, owing to the position of the spi-ings, the water is^ 
not only greatly cooled by having to pass through a considerable thickness of 
sand and shingle, but also from the |)oroiis nature of the ground a further 
important dimuniiion in its temperature takes place by mixing with the 
leakage and surface waters. 

This disadvantage also causes tho mineral properties of the waters to be 
much diminished. Consequently, if the spiings wore properly enclosed Ho that 
they could rise unmixed to the surface as they issue fi*om their rooky orifice 
below the shingle, they would improve in quantity and quality, as well as in 
temperature, and thus also doubtless in eflGicacy. 

May I be allowed so suggest to the Association, the imiioiijance of having 
these springs properly surveyed, and of having^ collected £h)m each a small 
quantity of water in well cleaned and corked bottles, to be sent to the Colonial 
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for mnXym, «o tluit their miaara] cqnteute <mx be oompared with 
thofie of wail huown aprmgs in the northern hemisphere. 1 shall be truly 
gratified should these few notes assist in drawing the attentian of the Pro^ 
vinoial Uoyemment of Nelson to the great treasure it possesses in these springSi 
and that they may thus be made accessible to those of our suffering fello'^ 
colonists, who have hitherto only been deprived from using them by the 
neglected state in which they ha^*e been allowed to remain for years. 


Fv/rtlt>er Notes wi the Thermal Spring qf tlie Hanruef Flaimi hy Dr. Hkctok. 

Communicated by His Honor tl^ Superintmdent. 

[Read October 6 , 1870 .] 

“ In reply to your request for any information J possess relative to tty' 
hot springs which occur on the Hanmer Plains, I beg to inform you that I 
examined them on the 8th May, 1867, and made the following notes at the 
time : — 

“The altitude of the springs above the sea I found to be 1360 feet, and 
aliout 110 feet above the level of the neighbouring river. They occur on flat 
terrace land, under the range of bills that bounds the valley on the north side 
near where they are crossed by Jollie’s Pass, lejtding to the Valley of the 
Clarence. I made my observations early in the mormug, the temperature of 
the air being 52^ F. 

“ 1. A shallow muddy pool, twelve feet iu dianmter. Temperature, 50°5. 

“ 2. At thirty feet distance fr-om the above, and six feet lower, a pool of 
circular form, six feet in diameter, and more than eight feet deep, hcis a steady 
overflow and constant escape of bubbles of sulphurous steam. Tempemture, 89®3. 

“ 3. Twenty feet across, and seven feet deep close to tho bank. Tempeiu* 
ture, 89°5. 

“ 4. Eighteen feet across, and more than ten feet deep. Temperature, 88°5. 

“ 5. Several small pools around the sides of the two last, had a temperar 
ture of 9U®5. 

“ There are, in all, three large holes and four small, the latter being about 
four feet in diameter. 

Four hundred yards to the east is an intensely green and cold spring, the 
water of which has a temp^ture of 43°, while the water in the neighbouring 
creek was 49°. 

“The terrace^ on which these springs occur is composed of gravel and sand, 
and there is no appearance of any outcrop of rock nearer than the foot of the 
spur, which is 400 yards distant There is no large deposit of silica from these 
Springs as in the case of the geysers in the North Island. A small quantity 
of the water from the hottest spring was obtained for analysis, and gave the 
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following resultt : — Oharaoter : transparent, colourless, and tasteless ; decidedly 
alkaline to test-paper. A fioooulent precipitate had settled, the amount of 
which was equal to 2*11 grains upon the gallon, and principally silica. The 
quantity of water was too small to allow of a proper analysis ; but the total 
of fixed matters in solution was equal to 86*4 grains per gallon, of which only 
2*88 grains was silica. The remainder was alkaline chlorides and sulphates, 
but carbonate and sulphate of lime was present in moderate quantity, and 
the chlorides of magnesium and iron in much smaller proportion. Iodine was 
tested for with negative results, but it could hardly be discovered in so small 
a sample, unless present in notable quantity.'*^ 


* The difference in the temperature of these sprizigs as observed on this occasion 
from that rec<vded by Dr. Haast, appears to mdioate that they are intermittent and 
variable in their temperature.— En. 




V,~.MISCELLANE0U8. 


Aet. LV . — On Chcmgei in the Hokitika River, By Jamss KooHroRT, O.E. 

(With Illustrations,) 

[Reed before the WtllmgUm PhUoeophical Society^ November 12, 1870.] 

Prom March, 1865, to November, 1869, it fell to my lot to watch the action 
of the floods on the banks of the Hokitika Biver, in Westland, and also the 
action of the sea on the sand and shingle forming the sea-beach there, and 
thinking that if made public, a knowledge of the facts that occurred might be 
of some use in similar cases, I beg to state such as I have been able to gather. 
The accompanying drawings (Nos. I, 2, 3, 4, and 6) show the changes in the 
form of river mouth and bonks at the dates noted on them, and the diagram 
(No. 6) shows the rainfall curve during 1865— 6-7 and 8, from the meteorological 
observations taken at Hokitika by my brother and myself 

RIVER MOUTH AKD SEA-BEACH. 

The sea-beach at Hokitika is composed of sand and loose light gravel, 
continually shifting with the action of the waves and currents, which some- 
times set northwards and sometimes southwards, depending on the direction 
and strength of the river current at the mouth of the river, where it meets the 
sea. In June, 1865, the river channel on reaching within six chains of 
the sea, was turned southwards, parallel with the coast line, by a spit of 
sand half a mile long and six chains wide, and this spit was continually 
altering in length and thickness, the river in floods cutting in very quickly in 
the bend, and d^>ositing the stuflf so taken away at its south end, adding to its 
lengtli, till, in February, 1867, its length had increased to flfty-four chains; 
this weakened it so much in the bend that, in April, 1867, the sea made a 
breach there, washing the crown of the spit over into the river, each wave at 
high**water washing over a certain quantity of material, and the continued 
action of the sea thus shifted this part of the spit several chains inwards, at 
the same time reducing its height considerably ; and, on the 18th of April, 
1867, during a flood, the river broke through at that part, cutting off about 
thirtynAx chains. For some time after this occurred, the channel thus formed 
WS 0 unstable, the mouth having no protective spit outside, and the north end 
of the middle bank was driven in by the sea, until the water coming down the 
lagoon and south channel of the river was prevented ftpm reaching the sea by 



the new channel, and for some time the south channel was generally need by 
vessels, and their cargoes had to be transhipped by boats from the vessels 
lying in the lagoon to the wharf, which they reached by going round outside 
the middle bank, there being an available channel there for boats within the 
break. During the whole of this time, a long spit tailing out to sea from the 
end of the old south spit, which had formed a protection against a southerly 
sea, was being driven in, until eventually, in August, 1867, it overlapped the 
middle bank as much as eighteen chains in length, and very shortly afterwards 
was driven home on to it. T may remark, that the old south channel remained 
deep and workable for vessels until within a short time of its closing up, 
although, except in floods, when a small quantity of the river water came 
down the south river channel through tlie lagoon, the only water finding its 
way to the sea by this channel was supplied by a few small creeks, and the 
tidal water Vrhich flowed in and out of the lagoon. 

In October, 1 867, serious trouble befell the inhabitants of the west side of 
Kevellnsttreet ; the sea encroached so fast on the beach at the rear of the 
houses on that side of the street as to threaten their destruction. I believe 
this to have been principally caused by the set of the cnn*ent, induced by the 
action of the river current and the sea together, aggravated by particularly 
high tides and strong westerly winds. The eflect of the action of the water was 
to carry away the sand and gravel to a depth of 6 or 7 feet, depositing it again 
either northwards or southwards, as the current happened to tend, leaving a 
perpendicular face of 6 or 7 feet, in some oases even mote, which every 
successive tide pushed inwards considerably. 

To oppose this I tried groins formed with timber caissons, filled with 
gravel, each 20 feet in length and 12 feet wide in the bottom, the sides having 
a batter of one to one ; these caissons were simply laid cm the sand end to end, 
running out perpendicularly to the beach line, each groin being aboirt 120 feet 
long and 5 feet high, the outer ends having the same batter as the sides. The 
first one was put down on October 36, 1867, and four more during the last 
three days of Noveml>er ; each groin was completed in a single ebb tide. They 
were placed about three chains apart, with two tiers of fraemss sunk hti tho 
sand, stretching across from groin to groin at the inshore end, a space of about 
15 feet being left between the tiers. The good^ect produced by these gtoiiw 
was at once apparent, the heavy seas being broken, axul a tendency to deposit 
instead of scouring induced. The drawing (No. 8), shows anotiMSr aotkm of 
the river at the part protected by these groina During the dry weather, whmi 
the river was low and south-west wincte prevailed, the south apit was drivmi 
up northwards until it overlapped the north spit more flian forty chains, and 
drove the river against the beach, unt^ serious fears were entertained for the 
hbdses on the west side of Eevell-stawet ; the river ohalfUuil being redoc^ ^ 
^e washing in of the south spity cut in deeply on the beach, which it 
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mi&eid aii4 carried away, keeping an upright face of »ome 6 or 7 feet ; when 
tibia face reached the groinB, the cainaons, one by one, as far as the river 
current affected them, dropped about 5 feet, but once down kept their poBition, 
effeotually canting off the river cun^ent, and once up to the groins the upright 
face disappeared and the beach took a sloped form with a fall of about ono in 
fifteen ; and I am of opinion that these groins pre vented the river from cutting 
into Revell-street and destroying many valuable buildings. The drawing 
shows the spit after the river Ixod broken through it, but I have shown in 
dotted lines the shape of the spit before this took place. It will be seen on 
looking at tlie min diagram, that the year during which the sea encroachments 
took place is remarkable as having tlie least rainfall, and consequently the 
effect of the sea on the river cunvnt would be at its maximum. 

The islands shown off the two spits, pi drawing (No. 2), were banks of 
shingle, which wore afterwards driven on to the spits, and materially 
strengthened them. In December, 1867, during a heavy flood, the nver again 
broke through the nortli spit, running straight out , this was caused by a 
wi^k (the Gratitude " ) which was lying on the north spit, on the river si<Ie, 
about five chains from whem the river turned soiithwartls ; the river first ran 
over in a very small stmam to the north of this wreck, but its position causing 
it to act as a groin, the whole river was very soon turned across the spit to 
the northwards of it. Tlio wreck had afterwards to l>e removed by blastings 
as it was causing the river to do a great deal of daiaago to the north point. 

1 noticed after this that at low water the river was 3 feet lower than 
before, and the floods were not so high by about 2 f(‘et. The surveys of 
February and May, 1860, show the gradual settling down of the form of 
river moutl) under the new ciroumstauces. 

THE RIVER AND HARBOUR. 

The river brings down a great quantity of shingle, and thus causes 
continual changes in the position of the channel. The banks generally are 
composed of vegetable mould and sand, deposited by the river at different 
times ; one of these layers, below the watew level, has a great deal of sand in 
it, and on this the river acts very (juickly, undermining the bank above, which 
often fidh in where unprotected by some yards at a time. 

There is no large stone near the town such as would answer for protective 
works, and to fetch stone from the Kanieri would, in the earlier time of the 
diggings, have been too expensive ; works of that kind were therefore necea- 
larily formed of destructible material. The first part of the wharf was formed 
wi^ piles, driven 1 0 feet into the solid, sheeted behind with horkontal planking, 
tie jnles being driven 20 feet back, and timber horizontal ties connecting them 
with the feoe ; the space liehind the front face was then filled in to the level of 
the with brushwood at bottom, and then gravel. The filling with 
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gravel was afterwank found not to answer) as the river undermined the 
sheeting, and the gravel ran out, thus destroying the roadway of the wharf. 
Long sheet piling, driven from 12 to 15 feet into the solid was also tried, but 
eventually it was found that the work most suited for the river was formed 
with strong piles, driven as deep aft they could be driven, about 6 feet 
apart, with a capping tied to back piles, and the space behind the front 
piles filled in with bnishwood ; the roadway of wharf being formed with 
planking, on stout bearei’s. The brushwood if weighted slightly, when a scour 
took place, sank, and took the pltice of the soil scoured away from below it ; 
and with careful supervision the work stood very well 

In forming the wharf and such protective works as were done, care was 
taken at first to keep the form of the bank in one regular sweep ; this was 
done for the purpose of keeping the channel as r^lar as possible where 
navigable, and also to keep tbe water together to gain i^e whole effect of the 
river current on the bar, which was considered the most likely course to keep 
tbe bar low and give a good channel 

In 1868 the wharf and other river works passed into the hands of the 
Corporation of Hokitika. 

RIVER niVERSIOK. 

Tn 1866 the river showed a sttx>ng disposition to leave the channel running 
past the town, and resume a former channel next the opposite bank, between 
which and the town there is an island, shown in the accompanying plans. The 
late Mr. JSalfour, who was there at the time, recommended that a dam should 
be thrown across this channel in its narrowest part, and he was of opinion 
that if this could be completed without a serious flood taking place while the 
work was going on, that it would cause tbe river to deposit silt above it, thus 
securely stopping the south channel ; unfortunately however, this dam was 
carried away when half finished by a very heavy flood. After that) a wattled 
weir, about 18 inches above the surface, was carried across the broad upper 
part of tbe mouth of the channel, and this prevented it from being scoured 
deeper until the river had shifted its channel to the weii*, when of course it 
was undermined and partly carried away. The shingle bank above the town^ 
shown on the plan, had by this time extended southwards so &r as to push tlie 
whole body of the riv er close into the mouth of tbe south channel, and unless 
some action had been taken the whole of the river would have left tbe wharf 
and taken that channel 

In Februaiy, 1867, a cutting was made through the bank above tiie town, 
and a weir was put in across the river, as shown on the plans. The cut was 
8 feet wide in the bottom. The weir was formed with caissons filled with 
gravel, similar to those described before as used at the groins on the sea-bcaKdi^ 
the deplb being made to suit the depth of water ; the top of tbe wdr was 
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kept to the level of low-water. The low sliiugle bank at the south-east end of 
the weir was crossed by a pile and brush dam, on tJie line shown on the plan, 
carried up to the main bank of the river. 

This work was finished on March 26, 1867, and from that time, in floods, 
about half of the river water passed across the shingle bank, scouring out first 
a channel trending in towards the north hank, but eventually the large channel 
shown on the latest plan, and this channel now took the whole of the river 
water except in heavy floods, and the old channel tending towards the south 
channel became smaller and smaller until it was nearly filled up. This would 
have taken place earlier but unfortunately the work for some eighteen months 
was neglected, and a gap of considerable width in the pile and brush part of 
the weir, caused by the passage over it of an immense ti*ee in a heavy flood, 
was left open the whole time, thus considerably diminishing the scouring 
action of the river on the shingle bank in floods. 


Art. LVI. — On Uie Gyration of the Wind in New Zealand^ with its 
C/Mracteristics in the Various Quarters. By W. 8. Hamilton. 

(author’s abstract.) 

{Read bifore tkc Wellington Philosophical Society ^ August 20, 1870.J 

The extreme changeableness of the weather in the Southern Hemisphere is a 
well known characteristic of its climate. In this resjject New Zealand is no 
exception from other southern lands. This is caused, in these regions, 
by the very regular rotation of the wind through the diflerent quarters, 
together with its strongly marked characteristics while in these quarters. The 
striking regularity of these gyrations of the wind is one of the first indications 
of a change of hemisphere which is encountered by the voyager from Europe, 
where they ore less regular from the greater mass of land producing local 
winds and disturbing the general atmospheric currents of the world. The 
moment the Cape is passed, these gyrations of the wind through N. to W., S., 
and E., with their strongly marked characteristics of warm and dry for the 
N., stormy and wet for the W., cold and damp for the S., and calm for the E. 
winds are experienced, up to at least the 60th degree of latitude. 

Although the primary cause of these gyrations is now understood to be due 
to the earth’s axial motion, modifying the direction of the great polar and 
equatorial currents of the atmosphere, still there are many points not yet 
positively settled in the theory of these winds. Some of these are the period 
of rotation, whether constant for diflerent latitudes, diflerent seasons of the 
year, and for diflerent hemispheres, — whether it coincides in any way with the 
ephemeris of the moon,^~«at what latitude the cycle is equal sided, that is when 
the winds pass through the various quarters in about equal times, — at what 
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latitude these gyrations cease to be felt S. and N., — and also, how the winds 
from the various quarters displace each other. On these ^ anous points I hare 
but a limited amount of facts to afkluce fiom my own observation, but though 
the quota is small it may call attention to these iutereatiug points, and accumu- 
late by eliciting the experience of others. 

The period of complete gyration seems to bo, as neaiiy as j»ossiblo, seven 
days. In Victoria, the hot winds generally keep the same days of the week 
for months together, as also do the wet days in winter, both of which are 
coincident with — one the N., the other tlie W. wind. In New Zealand, these 
gyrations are more iri'ogular than in Victoria, arising, no doubt, from the 
more irregular form of the land, and its greattu* elevation causing greater 
disturbance to the normal winds. Still, these rotations are well marked and 
tolerably regular throughout the entire length of the country. In Victoria, 
the wind rotates thrtnigh the several quarters in nearly equal times, with 
perhaps a little skip through N.W. ; in New Zealand, it often lingers in one 
quarter for a longer {)erio<.l, sometimes f<jr an entire rotation, or even several. 
When it does so, however, the period is generally marketl by a calm of longer 
or shorter duration ; often for only a few hours, when the wiiid V)egins to blow 
with renewed vigour from the old quarter for another seven days. This, 
however, is seldom the case ; in general, the wind rotates very regularly. In 
Southland, it is fond of lingering in the B. beyond its due time, and then 
backing through W. to N.W., whore it would have been had it gone regularly 
round ; when it does so, it blows with great violence, £i*oiu N.W. for some 
time, often for days, then passes in a stormy mood through W. to its home 
in the S. In bad weather, it thus oscillates through an arc from B.W. to 
N.W., each succeeding oscillation l>eing more stormy, and the arc more 
contracted. In the north of the island, this is revei‘sed, where tlie N.W, is the 
prevailing wind, and the N.E, gales the severest. 

In the middle of the islands, the cycle is more equal sided, so that it' would 
appear that between latitude 38^ and 41^ is about the middle of this sone of 
gyrating winds in New Zealand. By careful observation, the period, though 
more obscured by local and other disturl>ances than in Australia, can be made 
out, and appears to be about seven days throughout, so that it appears to be 
independent of latitude. The seasons disturb the regular course of the wind 
greatly. In spiing, the wind holds longer in the N., and in late autumn, longer 
in the B., than during summer and winter, when it is generally more regular. 
During spring and autumn, it is often diifficult to make out the complete 
revolution, but it is observable that when a well-marked crisis occurs, it is 
generally at the time when it would have been had the wind made its regidar 
rounds, though a long period of disturbance may have intervened. This would 
argue that the true period is also independent of season, though these may 
obsciu*e it for a considerable time. 



Sinco the N.W. pasatige of the wind is the critical time for rain, a know- 
ledge of the wiiid’s days enaihles us to forecast the days which will he pi’ccarious 
in this respect. In bad weather, th(U’e are often Iwo revolutions in one true 
penod, and then there are two critical days in the week — the secondary often 
being greater than the primary. At other times, the wind remains steady at 
one point for a whole period, or even two, the crisis Ixjing mai’ked by a few 
hours of calm. 

The exact determination of this period over long intervals is a problem of 
great interest, as it would help t-o throw light on the causes which determine 
the penod, whether it has any connt*ctioii w'ith the phases of the moon, as has 
often been conjeetured, or is the result of a certain (‘rpiilibrium between the 
stnmgth of the polar and (‘(piaU)iial curreuits and the earth’s axial motion, or 
other causes. 

The characteristics of the wind in the clitferent cpiarters are well iniirk(*d 
and constant. The warm N., the stormy and rainy N.W. and W., the cold 
dam{> 8., and the calm dry E., are invariable. The barometer also invariably 
rises with a S. and E., and falls with a N. and W. wdnd. The tnanner in 
which tlie various winds displace each other is also a point of .scien tide interest. 
Professor Dov6 found that th(‘ S. wind w^as blowing in the uj>per regions before 
it descended to the surface in the Nortlnum Ihunisphere; or, in other words, 
that the N. wind there displaces the S. wdrid tirst in a thin stmtum at tlie 
surface, acquiring de})th as it advances. He found tluit at the l^eak of 
Teneriffe it is often blowing a H.W. wind when the N. E. wind is blowing at 
the base. The corresponding case seems to be trite for the Stintlu^rn Homis- 
phero, since at elevated stations, such as Boaley, the wind is often N.W., 
while the S. wind has set in at lower levels. The barometer also gives similar 
evidence, as it rises only when the S. wind actually sets it, while it falls for 
some time previous to the advent of the N. wind at the surface. 

The occurrence of our white frosts befor(» a N. wind and rain, wouhl thus 
Teoeive an explanation, as being the result of the warm dry N. wind in the 
higher regions bearing down towards the surface on the stnita of cold damp 
S. wind, and by its evajiomting power changing the va]>our fi-om a grosser 
to a finer state of particle, and hence causing cold in the regions below from a 
well known law, the intensity of the cold becomitig a measure of the rapidity 
of evaporation and the approach of complete satunition or rain. 

Another interesting point is the bearings of the Hue of displacement. This 
could only be determined with any accuracy by a combined system of simul- 
taneous observations at distant stations free fi*om much local disturbance. The 
form of the advancing area within which the S. wind is blowing, and the 
velocity with which it travels, are also points of groat importance as indicating 
the probable path of cyclonic disturbance and the rate of their advance, both 
of whidi are found to be totally independent of the direction and force of the 
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wind within the storm itself. Any observations I have had the opportunity of 
making are totally inadequate to determine any of tluse elements, and can 
only leave the subject in th(i hope that others having better opportunities will 
work it up. 


*Art. IjYTI. — On Periodic Vertical Oscilfatiorut in the Earth ' h At^noapherc^ and 
the Coruiection exinting hctwcfn the Fluctuations of Pressure^ as indicated 
by the Barometer, and Changes in Weather. By H. Skey, Govenament 
Meteorological Observer at Oiinedin. 

\Pe(td hi fore the Otago Institute, August i), 1870.] 

That vast oonnnotions take place in this aerial ocean, at the bottom of which 
we live, is proved not only by the tluctuations of the barometer, btit by every 
gale that blows ; and the study of those laws which have been given to nature, 
by which all the meteorological phen()mena wo perceive are effected, is 
engaging the attention of many. Many kindred 8(»i(*m*es meet in atmospheric 
investigations, but it is proposed, on this occasion, to consider only some of 
the mochanioal, thermal, and chemical laws wliich influence the weather. 

Great difierencf's in the amount of solar heat rect'ived by the ©Jirth occur 
at different latitudes, and also iji diflerent degn^es at the same latitudes, arising 
from the varying power of the air to ti-ansmit heat ; and it lias been shown by 
Tyndall that tho\igh air laden with aqueous vapour may retain its trans- 
parency to light, ytd- the heat rays are nearly all checked in their transmission, 
being absorbed by the watery va])our. 

When, thcr(*fore, inahsf‘s of air are thus differently heated, the more heated 
portion expanding, ascends, and denser air rushes under to restore equilibrium. 
But the motion iinparteil to the atmosphon^ does not end hero. If we suspend 
a weight by an clastic stiing, we shall he enableil in some measure to illustrate 
the olfect of motion imparted to elastic substances. Mark, first, the position of 
thc^ weight while free ; this will indicate mean pressure and equilibrium. If it 
is now jmlled down, the maximum pressure will be shown ; and when relieved 
of the maximum pressure, the weight not only goes back to the mean, but 
nearly as far above as it was pulled down below it, and will continue to vibrate 
vertically until brought to i-est by friction. Observe, also, how regular is the 
time of vibration. In such a highly elastic medium as the earth’s atmosphere, 
any jwi’tioii of it being compressed and then relieved from pressure will expand 
in virtue of its elasticity ; and from its inei^tia, as expi*e8sed in the first 
Newtonian “law of motion,” will continue its expansion until it exceeds its 
original volume, after which it will again contract, and thus oscillate on 
alternate sides of its mean volume. Now, when any large mass of the air is 
raised above the mean height of the atmosphere, the direction of the main 
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ooinporient or force aftet^vards acting on the masts would be towards the earth’s 
centre, or vertically downwards, owing to tli(‘ attraction of gravitation. Take 
u straight vertical glass tube, open at the top and closed at the bottom, the 
lower portion containing air, above wbicb is a column of naac’ury. (Jhoose a 
tube with a bore not exce<‘ding ono-cightli of an inch in diain<‘tiT, in onler to 
take advantage of the cohesive attraction of the tnercury, which prevents its 
separating into small drops aii<l falling it) the bottom of tin* tubt* ; if, now, the 
tube be raised suddenly, tht*u, from the inertia of the mercury, the column of 
air is compressed, anti if we keep (he tuho motionless, the conij)re8setl air will 
react on the mercury, which will then inditiate ovory change of ])ressure in the 
column of the air. 

It is consi(h*red, in what is called the wave theory of the atmosphere, that 
the point of greatest eh*vation, or ert*st of the siir, (•orrt*spouds to th(< highest 
i*eading of the baioimstt'r, and that tht‘ lowest pidrit, or trough, corresponds to 
thi‘ least pressurt‘. ll must be borne in mind, liowcvtT, that we are not 
considering the casf* of an incompressible liquid, but that «)f a ctunpressihlo gas, 
varying from a state of cxinune tenuity in its highest regions, to that state of 
elasticity which it exhibits at the earth’s su.lace. 

it follows, therefore, that if wo start with an atmosjihere fre(‘ from all 
vibration, ami that for simjilicity we supp(Me a single impulse to la* given to a 
column, th(‘ time hetweeii (‘dcli oscdllation wouhl Ik* uniform ; and from 
examination of barometricMl observations at iliis and other stations, it apjiears 
that there is a very frequent oscillalioii of about thrc(* and adi.alf days, that is 
from maximum to minimum pivssun*. We will neglect, for tin* prvseut, the 
small horary variations so well established, which an* also observable at this 
station, and take the barometrical tables for 1H60, at Dunedin. The lowest 
prossui'G for the month of January (re4]u<'(‘d) wtis :^9*2GJ inches on the 20tii ; 
the highest Ixang 30*252 on 23rd ; while on the 2hth it was down to 29*416. 
In the month of February, tin* barometer was at 2y ’68!> on the 5th, and the 
highest reading for the month (and year) was 30*40)2 on the 8lh ; while three 
days Buhsequoutly, on the 11th, the pressure was 29*8. On the 20tli, or 
nearly three vibrations afterwards, it was as high us 30*34 ; wliile on the 24th 
it waa down to 29*417, which was the lowest for the month, and on the 27th 
it stood at 29*8 inches. In the month of March the pressure was 30*239 on 
the 20th, and 29*130 on the 24th, while it rose to 30*1 17 on the 28th. In 
April we have 29*89 on the 1st, and 30*430, the highest for the month (and 
near the highest for the year), on the 5th. Tlu*n 29*!178 on the 9th ; 30*223 
on the 11th; and four days later, 29*142, being the lowest for the month, 
occurred on the Ihth, wliile on the 18th it stood at 30 036. In May, 29*706 
on the ICth, and 30*390, being the highest for the month, on the 20th, while 
the lowest for the month, and also for the year, namely, 29 027, occurred on the 
24tb, and on the 29th it rose to 30*031. In June, the highest reading for the 
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month was 30*370 on the 21st, and the lowest was 29*293 on the 30th, which 
will allow for three vibrations. 

In July, on the 5th the preHsiiro was 30*129 ; on the 7th it was at 29*376, 
wliich was at the lowest for the month, while on the 10th it rose to 30*123 ; 
on the 14th, instead of lowering, it rose to 30*304, which was the highest for 
the month, and the difference of time between the highest and lowest readings 
is in this case contra(iictoi*y to the generality of the oscillations previously 
noted, their reguUirity being partly neutralized by others. In August, the 
pressure ou the 7th was 30*069 ; on the 10th, 29*374, being the lowest for the 
month ; on the 14th, 30*131 ; on the 17th, 29*447 ; on tihe 19th and 20th, 
30*23, which was the highest for the mouth ; on the 23rd, 29*937, when it 
commenced using till the 2r)th. In September the lowest reading was 29*428 
on the 2nd, and the highest 30*446 on the 19th, tliis interval would allow of 
tivo vibmtious, while on the 24th the pressuie w»\s 2!)*695. 

In October, on the 13th the pressure was 29*527, then on the 18th, 30*354, 
which was the highest for the month, while four days after wo have the lowest 
for the month, 29*279 for the 22nd. Then, six days after that, which would 
allow of near two vilirations, the pressure wiis again as low as 29*466 on the 
28th ; on the 3l8t it rose to nearly 30*2, and in this cas<^ continued to rise till 
It attained 30*328 on the 2ud November; in whicli month the vibrations were 
irregular on the whole, but it may be remarked that ou the 23rd the pressure 
was 29*727 ; on tlie 28th it sank lowest for the month — namely, 29*253 ; while 
on the 1st December it rosf» to 29*980, imd then continued to rise slightly, but 
on the 5th it was down to 29*734 ; on the 8th it rose to 30*062 ; on the 13tbi 
down to 29*727, then on the 21st and 22ud up to the highest for the month— 
namely, 30*372 ; on the 25th down to 29*792 ; on the 27th up to 30*032, and 
on the 29tli down to the lowest 1 ‘eading for the mouth, which was 29*553. 

It may b(^ interesting to mejition a series of minimum baromeiiioal readings 
recently taken, which, from their regularity as regards the time of their occur- 
rence, sufficiently prove that tlie atmosphere is amenable to the general laws 
regulating the action of elastic media. On the morning of the 5th June, 1870^ 
the reading was 29*392, when, aft/er rising to 29*935 on the 7th, it again fell 
on the 12th to 29*250. The minimum oscillation is then appai’ently lost for 
the 19th, being probably neutralized by others, but it appears again on the 
25th, the iutcirval being one day less than that obtained between the previous 
oscillations, when we have a minimum reading of 29*164. It again appears 
on the 2ud and 3rd July, when the pressure was below 29*3. These osoillar 
tionw have a large range, and must be considered as compounded with many 
others, which would affect the time and range. 

It would be difficult to prove these oscillations to be the result of periodic 
changes cither of temperature or winds, although their time and range must 
be modified thereby. It has been ascertained that there is less range of pro#- 
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BUfe in proportion to the tnenii pressure at great altitudes than near the earth’s 
surface. Heferring fo the Mcte(>r<>logicaI Statistics of the (‘olony, an abstract 
of which is given at the end of Tranmcfiouii of tha Neio Zealand histitutey 
Vol. ii., on “The CUiiuate of New Zealand,” it will Ik- seen tliat the height of 
Bealey Station, above the sea level, is 2100 feet, and the baroinetriciil lunge 
for 18(59 is 1’132 itiches, while the mean annual range at the other stations 
in the South Island is 1*4 ; and it will 1x5 found by dividing the moan 
observed pressure by tlie in(‘an range, that the fluctuations of pressui'e are less 
at great altitudes. Complete obs^-rvations at diHerent altitudes near the same 
station are, how('ver, yet wanting, which would thi'ow light ujxm the manner 
in which thii variations of pressure an- eounmuiicated fi*om lower to up))er 
I'egions and 'idee versa. It is Icnowu also that the air is subject to different 
horizontal motions at dilfct^^nt altitudes at the same time, where it would only 
be in a column of air wliicli is perfectly stationary that the barometer at the 
bottom woukl give the absolute weight thereof at any given instant. That the 
barometer informs us of changes and expected chang(‘s of weatlu-r is gtmerally 
conceded; su])erior pressur(‘ indicating lino weathci, and low j)n‘Hsure the 
reverse. Hut what is the nature of tin* connection ] WIkui aqueous vapour 
is added t<^ a given weight or column of dry air, that column^ must Ix) so much 
heavier, why should not therefore the barometer rise 1 

Again, when tlH‘ b-rnperature of tlie air rises, which it oftem does IxTore 
and during storm.s, why does not that increase of tcm}>eratur(* keej) the watery 
vrt|)our in it from precipitating us rain 'I Again, chemists liavo succeeded in 
liquefying many gasc5s by subjc'cting them to pressure. When, ihei'efore, the 
atmospheric jireasure increases, why should not its aqueous vapour (if at its 
point of maximum density) be pivcipitated as niinfain With reference* to the 
lii*st question, when watery vapour is taken up into the air, why should not 
the barometer rise 1 It must be remembered that heat has accompanie<l the 
moisture in its evaporation, which leads to the expansion of the column 
beginning at the bottom ; it is tlierefoix- a moving column upwartls, in which 
case its absolute weight could not bo given by the barometer, but only its 
pressure at the given iusbint. 

It has been shown by Dov6, that the warm moist air of the equatorial 
regions is in an expanded state, and would flow in the higher regions towards 
the poles ; and since the equatorial regions of the eai*th revolve about 1000 
miles jxir hour, while at the [loh's the motion is at the minimum, it follows 
that the currents of equatorial air in southing liave a ttmdenoy to keep their 
easterly motion, and thus form a wind, which, in this latitude, would come 
from a north-westerly direx'tion, often at a considemble height ; whereas tho 
cold polar currents, being continually left behind while passiiig towards the 
equator near tho earth’s surface, would reach us as a diy, cold, south-easterly 
wind 
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It is therefor© obvioos that the oscillations above alluded to would have 
this effect: — the upward one would take the moist north-west currents, or 
portions of them, into higher and colder regions ; the barometer falls, and 
there is a greater probability of rain. Tt would be different when the return 
or downward oscillation takes place, for then, according to this view, the upper 
strata of air are brought nearer to the earth’s surface, where they gain in heat, 
and their watei-y vapour is consequently more likely to be held in suspension ; 
the barometer rises, and fine weiither generally occurs. It is remarkable, 
however, that some of bur heavy rainfalls take place wlien the wind is south- 
east, possibly from its flowing under and lifting up moist and rare strata to 
greater heights, similar to the eflect which a range of mountains has if 
extending across the route of moist winds. The air is compelleil to rise to 
such a height that its watery va[K)ur is quickly oondensc'd, and falls as rain or 
anow. We have an instance of this in our own West Coast, where the rainfall 
is considerably more than on the East Coast, and this without any marked 
diffei'enoe of pressure. Keferring to the second question, why the increased 
temperature of the air (for the season) often observed before and during storms, 
does not keep its vajiour from precipitating as rain 1 This increase is some- 
times attributed to the latent heat of the aqueous vapour being made sensible 
when changed into liquid, but this would not account for the increase of heat 
which is observed before rain actually falls. 

In fine bright weather, and especially under the influence of dry winds, 
the air must be storing up more wijueous vapour, and Professor Tyndall allows 
that the power of aqueous vapour to transmit n»yg of high refrangibility, 
but to absorb the loss refi-angible and obscure ones (sucb as terrestrial heat) 
situate beyond the red end of the light spectrum, is the chief and potent moans 
of preventing the undue dissipation of teri*estrial heat from the earth's surface. 
Moreover, the clouds which form Imfore rain falls, and also when the pressure 
is low, prevent the radiation of terrestrial heat at night in a veiy marked 
degree. It may bo therefore inferred, that the lowest stratum of air would 
rise in temperature as the aqueous vapour accumulated therein. 

Referring now to the third anomaly — of many gases being liquefied by 
pressure, whereas increased atmospheric pressure generally indicates less 
probability of rain. The amount of pressure used by Faraday for the lique- 
&ction of gases was sometimes as high as fifty atmospheres, and provision was 
msde for the removal of the heat arising from compression. But the fluctua* 
tions of atmospheric pressure do not often exceed one-twentieth of the whole. 
Some bodies, however, are only retained in a liquid state by the atmospheric 
pressure. Alcohol and ether, for instance, if placed under the air-pump, com- 
mence boiling. Under the ordinary pressure, however, tliey still pass into the 
air, but by the slower process of evaporation from their surface. Water, also, 
if placed in a vacuum, fills it up at once to t^e point of its latest density for 
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the given temperature ; and, if the eame vacuum be filled with air, though just 
the same amount of watery vapour would rise if the temperature is kept the 
same, yet it would take a considerable time. It follows, therefore, that the 
diffusibility of watery va})Our is rendered much more rapid when the pressure 
of the air is reduced by its upward oscillations ; it is taken more rapidly into 
the cold upper regions where it is condensed. It may be interesting to note 
the exj>eriments of Dulong, which show that “ equal volumes of all gaseous 
fluids, at the same temperature and pressure, on l>eing suddenly compressed or 
dilated to any equal volumes, disengage or absorb the same amount of heat, 
and the amount of heat requii-ed to raiso a gas to a certain temperature 
increases the more it is allowed to expand. If there be no source of heat from 
which tliifl additional supply can be obtained, the gfts is cooled.’' And there 
does not appear to be this source of heat in the highest regions of the atmos- 
phere, whore the air is rare, for its diathennan^y if dry, as we must suppose it 
to be in these regions, allows of the transmission of the heat rays of the sun 
through it, no heat is absorbed by jt, therefore none can be radiated, and we 
have already seen that torrestnal radiation is much diminished by passing 
upwards through the aqueous vapour near the earth’s surface. 

Referring once more to the miniature column of the atmosphere contained 
in the glass tube, if the air he hoat^xl it will expand, and if cooled it will 
oontniot, and conversely (from what Faraday terms “the Correlation of 
Physical Forces ”) ; if it be mechanicially compressed, its temperature rises, and 
if rarefied ite temperature lowers. With suitable apparatus, the column could 
be made to show not only a reduction of temperatuie when ifechanically 
expanded, but also a loss of transparency arising from partial condensation of 
its watery vapour. 


Aet. LVIII. — Notes on il\A Chatham Islands and their IrdwhiUmJts, 

Bj Gilbert Mair. 

[Jtead before the Wellington Philosophical Society ^ November 12, 1870.] 

The Chatham Islanders, or Morioris, or, more correctly, Maiorioris, state that 
they came to the Chatham s in five canoes, viz : — Pangitaney Pangihonay Pangi- 
matOy PuapukSy and Okahu. They say that they came from the villages of 
Tahurimanuka and Wharepapa, at Hawai, whence they were driven by tribal 
quan^els; that upon their arrival at the Ohathams they found the islands 
thickly populated by natives, differing very considerably from themselves. 

There were two tribes of them, — ^the Rongomaitere and the Bongomai- 
whenua. At fir«»t, and for some years after, they had numerous fights with 
these people, but they eventually mad© peace with each other, and by inter- 
marriages became as one people. 
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They had been oannibals up to this time, but upon peace being made they 
renounced man-eating altogether, and when tribes or individuals had quarrels, 
they fought with light siiclts, and the dispute was decidtnl m favour of the 
party who drew hist blood. 

Unlike the New Zealanders, the Maiorioris have neither songs nor chants ; 
but they have a sort of dance, in performing which they flourished abort sticks 
round their heads. 

One of their princifnil ancestors was named Kahu, the captain of the canoe 
Ohahu, 

Their modes of disposing of the dead were pemliar. In some instances the 
oor|)ses were plaoetl uf)right between young ti'ees, and then firmly bound round 
with vines, and in comae of time they became emboddtid in the wood itself; 
sometimes they were placed in hollow trees. Several skeletons have lately 
been discovered by Europeans, in trees which they wero cutting up for fire- 
wood, etc. In other cases the corpses were placed on small rafts constructed 
of the dry fiower stems of the flax ; water, food, fishing linos, etc., were then 
placed by them, an<l they were set adrift and carried out to sea by the land 
breeze. Not long ago an American whaler discoveied one of these rafts with 
a coqise seated m the stem, many miles from land. Not knowing that it had 
been sent adrift purposely, the captain hud a roj>e attached to it, and towed it 
into Whangaroa Harbour, much to the annoyance of the natives. 

An old sealer, Jack Coffee, who has been living at the Chathams 
since 1832, informed me that he found the Maiorioris very numerous 
when he Jrst went there, and that on one occasion he counted over a 
thousand men on the beach going to Waitangi, He was on the Island when 
the Ngatiawa and Ngatirautunga went down from New Zealand. He says 
they treated the inoflensive Maiorioris with great cruelty, but not so bar- 
barously as is generally supposed. They killed and ate great numbers because 
they would not submit, but fled to the woods, from whence they issued 
occasionally to steal the crops and to break the canoes of their conquerors. 
For these petty acts of rotaliative aggression, the offenders who happened to 
be caught wore killed and eaten. 

When the Maiorioris entirely submitted to the rule of their conquerors, 
they were treated with much more consideration. 

In 1839, an epidemic carried off great numbers of tbfe Maiorioris, some- 
times as many as forty dying in a single day. 

This epidemic was, no doubt, identical with the great plague of influiema 
which, in the same year, committed such ravages in New Zealand. Probably 
ono'half of the Maiorioris died from this cause ; a third, perhaps, were slain 
by the cruel Ngatiawa and Ngatimutunga ; and thus the rapid diminution of 
the unfortunate Chatham Islanders may be accounted for. 

The foregoing notes may hereafter be found incorrect in smne respects as 
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i only had an opportunity of conversing with two or three old men, who did 
not seem to know much, and referred me to others who, they said, oould 
give me a great deal of infonnation respecting their early history, and oould 
oount back more generations than the New Zealanders. 

I think that very much remains to be collocted concerning this most 
interesting race, which is rapidly becoming extinct. 

[Mr. W. L. Buller, F.L.S.. who visited the Chatham Islands in 1855, 
informs me that the author has omitted all reference to an important circum- 
stance connected with the confjuest of the early Maiorioris, and accounting in 
m>me measure for the nipid extinction of the race, the particulars of which 
will be found I'ecorded in a pamphlet published by Dr. DiefTenbach, which is 
now very rare. — En.] 


Art. LIX. — On the Analogy between tike Maori a/nd Ir^do^European Langwagee. 

By Edwik Fairburn. 

(abstract.) 

{Read before the Auckland Imtitulef October 10, 1870.] 

The present paper will consist chiefly of a comparison of words. Before 
proceeding, 1 would, however, point out ceitain resemblances of grammatical 
structure which the Maori bears to tlie Indo-European languages. 

1st. The resemblance of the Maori definite and indefinite articles respec- 
tively to the English, as Ae = a, <6 = the. Also, of particles forming cases, as 
0 and a -of, identical with o and a, the Old English form of of; also, the 
particle ko (interchangeable wuth to) sometimes used in Maori for the dative to. 

2nd. The formation of substantives from verbs in Maori by the addition of 
ngOy ha/nga, tanga, ranga, etc., resembling the English i/ng and German ung, 
by which the same process is efiected in the same manner. 

3rd. The formation of the present participle by the addition of ana to the 
verb, resembling the Sanskrit ana of the middle voice, the Latin am, and the 
English ing, etc., applied similarly to form the present paiiiciple. 

4th. The superlative is formed in Maori by prefixing tino, “ very, exceeding,'* 
to the at^jeotive ; in Latin by affixing tUnu, in Zend tenia, and in Sanskrit tamo. 

5 th. In most Maori verbs the perfect tense coincides with the imperative 
and passive, which last two are always identical ; but when the perfect does 
not so coincide, it is formed by a it>duplication of the first syllable, as — 
imperative, taari<i, perfect, km tatdriia, has waited;" resembling 

a rimilar reduplication in the Gi’eok and Sanskrit perfects. 

In the preoedix]^ example, the particle kua helps to form the perfect. 
German has a similar particle, ge, prefixed to form the perfect. 

2 s 
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0th. In Maori, the paat participle ia formed bj adding tia, ria, kia, etc., to 
the verb, resembling the similar terminations in English, Gorman, Latin, etc., 
in d, t, atU8, etua, etc. 

7tb, In Maori, ordinal numerals are formed by prefixing to the cardinals 
tua, which originally, no doubt, meant number (from the same root as tdtem, 
to count), as proved by its equivalent in Samoan, ioa, meaning also in that 
dialect, number. 

In Sanskrit, ordinals are fonned by affixing the superlative form Uima^ or 
modifications of it, to the cardinals. The sanje principle is observed in the 
other Indo-European languages, as — Greek /o, Latin in, Gothic and Anglo* 
Saxon ta, and English ih. Now, as the superlative degree really carries thd 
essential idea of number, it is very probable that the Sanskrit tarm and tho 
other forms adduced were originally derivetl from a root signifying number ; 
very likely the identical one from which the Maori tuxi and Samoan toa are 
derived. 

These are the principal points. Many moi*e minor ones might be brought 
forward, but the doing so would take too much space. 

Tlie Maori, I believe, bo found upon examination also to contain many 
old Egyptian and Arabic words, and I think it is a mistake to class it as 
belonging to the Turanian group of languages. It is rather a pii^^ture of tho 
Indo-European and Semitic, 

The very name Maori points most significantly to the stock from which tho 
race has been derived. This idea first struck me about seven years ago, and a 
friend of \nine lately, without knowing the fact, stated tliat some time back 
the same thought had also occurred to him. Lately, after reading books of 
ancient travels, voyages, etc., I am almost confirmed in the opinion that the 
names ^acri of New Zealand, Mori^ori of tho Chatham Islands, M(dwy (more 
properly Malai), etc., etc,, are but modifications of the same word as Moor in 
English, and the Mattri of the Romans ; — those Mauri who carried into Spain 
the words like Maori, quoted in TkompBon'$ Story of Zooianid* 

I am nut qtiite sure, but I believe that the name Malay is supposed to be 
connected with Medacca, But I think Mcdaooa, or Malaka, simply means 
east means east in Maori, named so, no doubt, A^om its being the 

quarter of the sun’s rising — drmvga means ridng, and mardnga means to arUe ; 
this would be pronounced mardka in some parts of New Zealand, almost 
identical with the name of the Malayan Peninsula. The Maori is tho Same 
fierce cross between the Arab and Ethiopian that the Moor was, with a 
further modification in the shape of the ancient Persian element. 

Philologists have been pulled to account fqr the name Moors being applied 
to the languages of the southern coasts of Asia, but I believe the true 
explanation is the foregoing one, and that there has bpen nothing arbitrary in 
the matter, It io simply the vpioe of tradition that has been followed. 
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[Tbiji paper was supplemented by lists of words showing the relation 
between tho Maori and the Sanskrit, English, German, Greek, Latin, and 
Moorish languages, and tho a\ithor makes the following coucliiding remarks] : — 
Having furnished the foregoing comparison, I would only observe further 
that I believe a comprehensive study of the Polynesian dialects, and especially 
of the Maori (which, from natun\l causes, 1 think has been the most con- 
servative of them all), will throw a light even on many of what are considered 
pure English etymologies. The first step in such a study should be a careful 
and cautious inter-comparison of tho different dialects, so as to recover forms 
which some had lost and others retained, and also, where the forms varied to 
decide by weight of votes upon a standard of antiquity* 

It is a fortunate circumstance for the comparative philologist that the people 
speaking the Polynesian language have been so long scattered and efficiently 
isolated. It partly makes up for the want of the written records which enable 
the study of the European languages to be made with such certainty. 


Art. lx . — On an Adaptation of IVater Poiott. By J. 0. Crawford, F.G.S, 

[Hmd befort th' Wdlingt*/n Phitosophwal Society ^ Augxtsi 20 , 1870 .] 

As lately I was anxious to ascertain if I could command a sufficient water 
power for working flax, and finding that, in tho o[>inion of competent persons, 
the supply of water in the proposed locality was insufficient, it struck me that 
if advantage should l>e taken of the wind power to be obtained in pumping up 
water, day and night, on Sundays and holidays, into a reservoir sufficiently 
elevated, an auxiliary head of water might be obtained sufficient for the power 
required* I mentioned this idea to persons skilled in machinery, but did not 
receive encouragement. It was, therefore, with some satisfaction that I found 
tile following informatioii on the subject in the May number of the Country 
Gentleman's Magazine for the present year. 

‘‘ In a recent article we gave a few remarks upon water power, with special 
reference to tho turbine, an aj»plianco which would, in many instances, be 
specially useful on a fartfi whoi*© no great extent of power is genei*ally 
required. Thus, in many farms a power «‘qual to that of two honses, or even 
less, would be of great use in cutting straw, grinding meal, pulping roots, and 
the like. Now, a very small and cheap ttirbino would give out this amount 
of power* Of course, a supply of water with some height of fall is necessary, 
but where the fall is not attainable by the natuml jxisition of the ground upon 
which the farm is built, it might be worth while to consider a mode of working 
very frequently adopted in America. This method consists in erecting a 
windmill, which is so arranged as to be self-acting, always turning to the 
direotiem of the wind, and thus ready to act at all times when the wind blows 
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iritli fbrce suffidont to overooine the work to be done. To the sha^ of the 
mill a foroeT^pump ie connected, and this pumps itp the water to a reservoir 
placed at a certain altitude. A supply of water at pressure is thus 
obtained, which is found very useful on the farm for vaiious purposes ; and, 
having a certain head upon it, it is invaluable for the extinction of fires. 
Now, if this arrangement was in use, the water thus under pressure might 
be arranged to be mifBcient to work a small turbine, or a small water pressure 
engine. The power thus obtained, would be obtained at a comparatively 
small cost ; tJiere is no expense in keeping it up, as in the case of a steam 
engine ; the only expense would be in keeping the apparatus in repair, which 
would not be much, as at the slow speed with which the work would be done 
there would be comparatively little wear and tear. True, the power of the 
windmill would be intermittent, in csalm days not working at all; but by 
storing up the water, which it would putnp up in an elevated reservoir, the 
power would be available at any time, through the intervention of the turbine.” 

I tliink the above extract is likely to give New Zealand settlers a valuable 
hint as to a mode of supplementing a limited water power without the necessity 
of going to the expense of purchasing a steam engine, and afterwards main* 
taining it, at a great annual charge for fuel and management 

It may be said, why not apply the wind power direct? The reply is 
obvious. The wind power is not a steady |>ower, and for workirg flax, 
machinery driven by it might bo standing still for diys together, with the 
hands ” engaged standing idly by. 

In the depressed state of the flax industry, it is desirable that we should 
study every economy in the production of the fibre. 


Art. LXI. — On the Use of the Semi(drc%dcur Protractor^ with a Description 
an Improved Form of that hutrument. By James Stewart, C.E., Assoa 
Inst C.E. 

hefore tlie Auckland Institute, yovember 7 , 1870 .] 

Amr method by which a series of lines forming given angles with each other, 
or bearings with the meridian, oan be expeditiously and accurately piotted» 
ought to be of interest to many besides the professional surveyor or dnugbtih 
man. It is presumed that this will be granted so readily, that the writer deems 
it unnecessary to apologize for bringing before the Institute a subject ef 
apparent professional detail, or to enumerate the pursuits, in Isoilitating which 
the Semicircular Protractor oan materially assist. 

’So far as the writer knows, the protractors in almost universal use are 
circular, and are either of lithographed paper or more elaborate instruments of 
brass. In either case the method of using them is the same. The instrument 
is fixed down on the drawing |mpsr, and all the bearings required are marked 
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off diametrically, and subsequently run into their positions with a good 
parallel ruler. The inoonvenknoe of this method is not much felt in plotting 
compact surreys, although even in such cases the use of the Semicircular 
Protractor confers great advantages ; but in the case of long and narrow 
surveys, such as railway work almost always presents, the inconvenience and 
liability to error attending the use of the circular instrument is such that the 
other method seems, in comparison, perfect. 

For about eight years the writer used, as occasion required, the old method, 
and then determined to adapt to more extended use than its inventor seemed 
to have intended the instrument described by Mr. Hewlett, as quoted in 
Heather’s Treatue on Mathematical InstrunientSy in Weale’s well known series. 
Several alterations, however, from Mr. Hewlett’s design suggested themselves, 
and the improved protractor was made by Messrs. Elliott Brothers, of London, 
from drawings supplied by the writer, and its use by him for the last eleven 
years, in every variety of work, has demonstrated its great superiority over the 
old method-^in points of accuracy, comfort in using, rapidity with which work 
can be laid down, and the groat facility which it offers in tracing the 
occurrence of any error in plotting. 

Mr. Howlett fastened the drawing paper to a board, and used a T square, 
whose edge represented the meridian, hence any angle to which the arm of the 
protractor was set could at once be transfeiTed to any position on the paper, 
by keeping its meridional edge in contact with the squai’e, and moving both on 
the pi^>er until one etlge of the arm coincided with the j>oint required. But 
long rolls of paper cannot be used with a T square or drawing board, and the 
writer uses in such cases the same parallel ruler which is required in using the 
circular protractor. If the work lies mainly north and south, one meridian 
line is drawn in lightly in blue ; if it lies otherwise, several meridian lines 
may be required at various intervals, laid down with great care. The edge of 
the heavy brass parallel ruler, then, represents the mendian, and its truth con 
be compared with the nearest line at any moment. The protractor is moved 
along the edge of the ruler until in position, just as with the use of the 
T square. Of course, when the siase of the map or plan is such as to admit of 
the paper being fastened on a board, the T square forms the most perfect 
parallel ruler, and should be used in preference. 

The operations which must be gone through when using the circular 
protractor — consisting of laying down the bearings, reading off the particular 
one required (sometimes among a crowd of others of nearly the same angle), 
setting the ruler, and running it into place — may, by the method here 
advocated, be said to be comprised in one movement, such is the comparative 
and absolute ease attending its use. 

While setting the vernier arm, the instrument is held in the hand, and in 
the most suttahle light This, besides being a source of much comfort, is 
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conducive to accuracy, such as is seldom attained by any other method Those 
who are accustomed to examine the accuracy of plotted traverses will appreciate, 
without further remarks, a method by which any bearing may be checked at a 
glance, tuid each travem^ followed out with great rapidity and accuracy with 
no more preliminary work than ruling one or more meridian lines. 

Two forms of this instrument have hitherto been made — Hewlett^ 
(mentioned above) and Metcalf’s — but neither seem to the writer to present 
simplicity and compactness enough for general use, while, in both, the vernier 
is set at an angle of about 30 degrees wdih the plane of the graduation, 
causing gi'eat disturbance of light and shade, and, in part, sacrificing one 
advantage of the system. 

In the instrument designed by the writer, [a drawing of which was 
exhibited at the meeting] the vernier is in the same plane as the graduated 
limb, and is distinct from the arm, working on the latter in dovetailed grooves, 
and held to the limb by a light spring ; the arm is parallel in the sides from 
the centre joint to the extremity, excepting only the part embracing the 
the graduated limb and vernier, which part is reduced to the smallest and 
most comi)act dimensions. In deference to the custom on all protractors, the 
centre is transparent, and means provided by which a line truly radial with 
the centre may be marked off, but simple angles may be easier laid down, 
precisely as bearings, using, for the sake of handiness, an ordinary short 
parallel ruler. 

No doubt very much lies in habit, but as the writer has given both 
methods fair and extended trials, he feels justified in awarding the special 
advantages above named to the instrument which, under the same oiroum* 
stances, has enabled him to perform work the most satisfactory in all points of 
view. 


Abt. LXIl . — On the Use of ISalt Water in the Field Sode/f, 

By James Stewart, Assoc. Inst. C.E. 

[Head hfore the Auckland ImtUutef July 11, 1870*] 

Among all the numerous inventions and improvemetfts in steam boilers which 
have been brought out in late years, none seem to promise better results than 
that known as the “ Field ” Boiler, from the name of the inventor. This 
boiler gives a sinprising amoimt of steam, and belongs to the class having 
water tubes. The invention, however, lies Only in the tubes, and they may be 
applied to almost any sort of boiler now in use. The best resuHs are likely 
to bo obtained novertbeless from boilers specially designed for “ Field tubes. 
So far, with the use of fresh water, nothing more seemed to be desired, but it 
very soon came to be a question, with the writer and others, whether or not 
they could be worked with sea water. If with its use, incrustations to any 
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extent at all were foi*med within the tubes^ they could not be used without 
riftk and trouble far outweighing their advantages. Consideration of the fact 
that the “ Field ” tubes owe their value solely to an ingenious device for pro- 
moting to the utmost the circulation of the water, uiul also, seeing that 
wherever in common boilers circulation is more than ordinarily active, very 
little, and sometimes no incrustation with salt or lime takes place, there seemed 
good reason to expect that the new tubt‘s could also be woi’ked at sea. But 
under what circumstances 1 with what density of w^atev ? and whether or not 
any scale at all was formed, no specific information could be gathered. The 
writer then determined to institute an expt^rimont, which, with the oo-oi>eration 
of Mr. R, n. Yeoman, Boiler Mak(‘r, Auckland, he was enabled to carry to a 
satisfactory conclusion, and of which the following is a brief record. 

As the princij>le of the “Field” tuln^K is probably unknown to many of 
those unacquainted with stream power, its action may be shortly descril)ed, if wo 
conceive a tube open at the upper end, and cIos^hI at the lower, passing through, 
and suspended from, the crown of the furnace or Hue of any boiler. An inner 
tube, open at loth ends, and about half the diameter of the outer one, is sus- 
pended and steadied by small ribs or featitsrs, so as to bo clear of the bottom 
about twice its own diameter, and project a little way at the top, above the 
tube plate, hiU temmiating below the water level i it is “ belbmouthed ” at tlie 
upper end. 

On the application of heat, the water in the annular space between the 
tubes is the first to be affected, and at once begins to rise, its place being 
taken by the cooler water from above, descending through the inner tube. This 
circulation, us tlie heat is continued goes on increasing, until, on the formation 
of steam in the annular space, it is enonnously increased, owing to the very 
great difference in specific gravity between steam, and water even at the 
boiling point. 

The experimental boiler was originally intended by Mr. Yeoman to show 
visibly the effect of the circulating tul)es, which it very clearly did, l)eing, for this 
purpose, at first uncovered at the upper end. Jt had seven tubes, almit 2 inches 
diameter and about 1 foot 6 inches long ; internal tubes 1 inch diameter, but 
their funnel mouths were not of the most effectual shape, For the jmrposes 
of experiment, this boiler was covered in, and fitted witli blow-roff cock, gauge 
glass, and safety valve, and the water was supplied by a force pump, 

The dui»ation of the experiment was three weeks, the hniler being 
regularly attented during working hours ; and the pressure of steam and 
density of water kept nearly uniform to the extent required. The salinometer, 
by which the density of water was regulated, was fii’st carefully tested for 
accuracy, and the amount of solid matter in the sea water used asceiiained by 
evaporation. This was found to be 5 J ozs. per gallon. 

During the first week of the experiment^ the pressure was not worked at 
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more thaa 15 ft»s. per square inch, and the density of water about 16 om per 
gallon ; — this is about double the density used in ninny marine boilers. 
During the latter two weeks, the pressure whs maintained at 30 lbs. per square 
inch, and the density at 21 to 23 02 ». to the gallon, or what is commonly 

expressed as , that ratio expressing the weight of solid matter to that of the 
water. Oi-dinnry marine boilers could not Ik? worked many days at this 
density without being tf>tal]y ruined, and a very few hours would suf&co to 
allow a thick scale to be formed all over the heating surface. Very few of our 

coasting steamers are worked with water over or about 10 ozd. to the 
gallon. About 200 gallons of sea water were evaporated, and thus ovor 
1000 ozs* of solid matter wore passed thrmigh the tubes. Under all the 
circumstanocH, it was never exj>ected to find the tubes entii'ely free from scale, 
yet, on examination, they were found to be so, with tlie exception of one part 
of each ; and this exception may be lookoil upon as the most valuable part of 
the results, showing clearly, as it did, that it was to circulation of water alone 
that the perfectly clean state of the tubes could be attributed. In this 
instance, the inner tube instead of being suspended clear of the bottom of the 
outer one is resting on it, and the passage of water provided for by two 
apertures on opposite sides. Hence the currents of water at the lower end 
were confineil to the parts opposite these holes. On the other paits, a solid 
brown incrustation of salt and lime had formed, sufficient to cement the 
tubes together, and requiring some little force to B#*parato them. The scale 
was rather less than one-eighth of an inch thick, and extended about one indh 
up the blank ends of the inner tubes. 

To all who witnessed the experiment, no result could have been more 
conclusive other than that of actiMd trifd for a cotmderablo period at $ea^ and 
the writer is convinced that, with well-arranged proportions, the “Field” 
boiler can be worked at sea with at least equal facility with the best design of 
common tubular boilers, and certainly with voiy much moro ease and safety 
than with numbei-s of those in common use. 

The experience of the writer leads to the following as the principal point* 
to be attended to in designing “ Field ” boilers. The tubes should be long and 
few, rather than short and numerous ; the lower ends should be hemispherical, 
and not flat ; the upper ends of the inner tubes should be carefully opened out 
to a circular curve (more correctly a parabolic one), instead of the flat funnel 
mouth mostly used ; and the flame and hot currents should be made to 
oii*oulate perfectly around the pendant tubes. 

It is found to be of the veiy greatest importance that water free frojn 
vegetable matter should be used in these boilers, as the slightest concentration 
of such causes, with the rapid circulation, determined oases of paining, and hi* 
been known to choke the inner tubes when allowed to go too for. 
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Abt. LXIII .— a Self<icting Clmvp Mcuntmn Wire Tramway, 

By F. W, Wright, L.M.B. Toronto. 

(abstract.) 

[Bead hefwt the Auckland Inetitute, August 8, 1870.] 

This is a proposed modification of the wire tramway in use on the Thames 
gold field, for which a patent is being sought by the inventors — the author of 
the paper and Mr. Herriclj, of Parnell. 

The principal points in this new arrangement of mountain tramway, 
which particularly distinguish it from all methods heretofore brought into 
operation, are the following : — ^The load is suspended undenieath a travelling 
endless wire by a self-acting clamp of the patentee’s invention, which grasps 
the wire the more tightly the weight is increased, and, as the suspending 
rod is provided with a universal joint, the load finds its proper centre of 
gravity without straining the wire, and these clamps embracing the travelling 
wire, are so adapted to the grooved rollei’s over which they run, as to 
enable them to pass with fjicility. With I’egard to the arrangement for 
encircling sharp curves, there is a provision which enables the load to 
leave the wire, and a properly grooved pulley, underneath the hook, runs 
with the load on to a rail or supplementary guide rod, placed so as to cut off 
the awkward angles. Immediately the pulley or roller takes the weight on 
the branch line, the self acting clamps relax their hold of the main lino or 
wire, and as soon as it runs off the subsidiary line they again seize the chief 
wire, and the box or carriage runs on as before. A similar provision is made 
at the starting and discharging points, and by the simple device of raising one 
part of the wire slightly, so as to catch the pulley at a certain part of the 
incline, the load must necessarily leave the main line and run on the grooved 
pulley, until a corresponding decline again enables the clamps to catch hold of 
the traversing wire. Of course, the junction of trucks from branch lines can 
be managed in the same manner. 

Again, when it is requisite to traverse any country of a peculiarly 
irregular character, power of any description can be applied to a driving wheel, 
and the surplus of this power, as well as that which is gained by the descent 
of the full boxes, can be utilized in moving pumping or ventilating apparatus, 
winding gear, separation of tailings by an endless screen, or the general work 
of a crushing machine, and a break can be attached so as to stop the wire at 
any moment. 

It will be seen, also, that by the addition of a suspension rod, the cross 
beams which support the wire can be made of much lighter material t han 
iiimal. 

Passenger oars can also be attached to the line, and the inventor has 
designed one of a safe and convenient descriptioii. 

2 T 



A line of telegraph can be carried along the poats witliout any great 
increase of expenditure. 

BosidoH all these unusual recomuieiidations, the boxes are ho constructed as 
to enable them to be locked at the )K>int of departure, so as to pt'event the 
introduction of any foreign substances of a delet/erious kind while in trarmtu, 
and \yy a simple selfacting contrivance, the load will be shot out on its 
arrival at the battery, and a self-acting weighing macbine will be attached to 
the last [K)st, by which tlje weight of the lotwl can Ikj correctly read oil*. 

Last, but not least, of the proposenl advantages : — A grip heis been 
contrived by Mr. Hemch to graHp the wire at any moment, to prevent 
accident by the sudden fnicture of the line; should a fracture occur, the 
natural inclination of the line would be 8to[>ped by the grip revolving upon 
the roller on whicli the wire travels, and holds it firmly jammed. 

With these advantages, and the additional fact that it is Ixilieved the lino 
can bo constructed at an average cost of £800 per mile, it must be evident 
that the mining community would reap advantages from adopting this scheme, 
which would infuse new life into its proceedings, and would resuscitate many 
moribund companies which arc being wound up, simply in conse<]uence of 
tlicir inability to obtain caniage at a re^isonable cost. 

The principle may be utiliax)d for uniting any distaiit pari of the country, 
inaiejid of a mil way, say b(5twoen Bivorhead and Helensville, a distance of 
sixteen miles, which could be o^n/i^ti’uctcd at a moderate calculation, including 
motor power, for about £10,000 ; the cost of a niilwuy line of 3ft. Gin, gauge 
would be £50,000, not including rolling stock. 

Art. lx IV. — On the CnTrentSy and ISaltnesn of ifie Ocemu 

By W. B. Bray. 

(abstract.) 

[Recul before the Philosophical Imfitute qf Canterbury, Moji 4, 1870.] 

The author of this paper after des<*ribing at length the principles which have 
been established respecting the distribution of ocean currents in the Northern 
Hemisphere, where they have been most fully studied, proceeds with the 
discussion of tbo ouD’eiits in the southern seas : — 

The Bouthern Hemisphere, in its geographical circurastanoea, contrasts so 
remarkably with the Northern, that very material differences may be expected 
in the curremts themselves ; yet the general principles are the SRm4> in that 
the effect of intense polar cold produces a descending cold current, which Hows 
along the bed of the ocean tow^ards the etjuator, and draws a corresponding 
supply of warmer winter to the pole, and the action of that warm current 
on the ice pix)duces a superficial current of cold, but fresher, water from the 
polar ice. 

In the norths the gi'oat continents apjn'oach within 15 or 20 d^ppees of the 



pole, enclottiii^ a vast ooean of ^mklK>^vn depth, which r(-*ooives the rivers thut 
drain ono-fourth part of those continents, and which form the belt of ice 
intorvening between the coast and the ojK'n ocean. 

In the south, on the contrary, only (Jaj>e Horn conies within 24 degrees of 
the jK)le, about as distant as Ireland fjoni the north, while the other continents 
of Africa and Australia are nearly as fur from the south pole as the north 
coast of Africa is from tlie north pole. 

A wide belt of ocean intervenes between the south capes of these continents 
and the polar ice, whieh eni'losos tho Antai'ctic continent so closely that the 
coast has befm only partially traced through a ilistanee of 1500 miles, and its 
form and extent is still a matter t)f conjecture. 

Tho la^culiarly lofty barrier of Antarctic ice could not be formed by the 
freezing of ocean waters, but by the streams of water flowing from the sunny 
alo|>es of the elevated continent <haing the sliort summer, and forming plains 
of ice, resembling the plains of gravel and alluvial soil left by the rivers in 
warmer latitudes. lluring the height of summer, those Kti*camft may pour 
down the icy clifls, but in February, the thermomekT being at 1-1° at noon, 
these streams had formed the gigantic icicles sei*n by Sir J. Koks. 

From tho great height and iiuiccessibh' nature of this barrier, we can gain 
no positive knowledge of Uiis hi<klcn continent. Hut it' any futurti Antarctic 
exjiedition were provided with a Udlcnm of modemk size, and 200 or 300 
fathoms of silk eord, some one might ascend from a boat to such an elevation 
as to have a clear view over tlie.se froz^ui plains to the mountains beyond, which 
are concealed from the view of those on shiplami d. 

The intense eold of the Antan*tic winter, acting on tho surface of the deep 
sea around this continent, will product' doswntling cunvmts of cold water, 
which will form under currontn rt'Ct^ding from the ])ole in the deepest poHiona 
of tho ocean bed In one place Sir J. Ross soundtal 4000 fathoms, and found 
no bottom; and tho Austrian expedition, lu tlio ‘‘Novara,” sounded 6170 
fathoma, or 7 miles, without finding bottom. 

But when this de(*p current mtHits w ith the olistruction of an isl.ind, or 
south cape of a continent, it must a«ctnd to the Hurface. 

The south side of the Crozeta is gouerally liidden by thick fog, from this 
cold uprising water condensing the moi.stuj*e in the atmosplura 

On the S.W. coast of Afnea, Hir J, Ross found a cold current setting 
north, extending 60 or 70 miles fmm the coaKt. 

The cold current also rises on the cast coast of Patagonia, where it forms a 
northerly current itishfire. 

This cold current, rising at tho south end' of New Zealand, is pixibably the 
cause of the sea Iwing only 51° or 62® at midsummer, when about Banks’ 
JPoRlnsnla it is 58° to 60° * 

^ For Toxnperature of Hea round New Zealand, see Report by Dr. Hector, App, to 
JikUrn, n, qfR., 1862, D. 2, p. 22.-~Ea 
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The deeper warn current is shown by the observations of Sir J. Boss, who 
found that while the sur&ee water was 28° or 30°, at 400 to GOO fathoms the 
water was nearly 40®. 

This deep and warmer current impinging on the barrier ice, undermines it, 
and by dissolving the ioe, becomes fresher and lighter, and, rising to the 
surface, forms a superficial current which recedes from the pole, carrying with 
it the icebergs formed by fragments of the great barrier. Some of these are 
stated to be 600 feet high, in which case there must have been 4000 or 5000 feet 
below the water. Such enormous bergs might be formed by the fall of portions 
of the barrier, half a mile or three quarters of a mile long, which would float 
with the heaviest end down. These bergs are stated by Wilkes to advance 70 or 
80 miles noiihward in one season. The cold and fresher current as it recedes 
from the pole must extend over a wider circle, and thei*efore diminish in 
depth. Icebergs floating partly in the upper current and partly in the lower, 
will be carried to such a distance, that the pressure of the two currents shall 
balance each other ; then, their further progress being arrested, they will form 
that close pack of icebergs and floe ice, through which Sir J. Ross had to bore 
his way, while south of this pack he found a clear open sea, free of ioe. 


Akt. LXV. — Notes on the Conduction of Electridiy. By James Buioak. 

(abstbact.) 

[Bead h^ort the Wellington Philosophical Society^ July 16, 1870.] 

The object of this paper is to controvert a view stated in a paper entitled 
** The earth of New Zealand a bad Conductor of Electricity, as compared with 
that of other countries, by F. E. Wright,” in Transmtiom <f the New Zealand 
Institute, Yol. ii., pp. 226-227. The transmission of electrical currents along 
the telegraph wires, in some oases after they have become detached from the 
insulators, and lie on the ground, attributed by Mr. Wright to a peculiarity in 
the New Zealand soil or rock formation, is explained by the fact of the 
New Zealand telegraphs being worked on wliat is technically known as the 
‘‘open circuit” system, one of the conditions of such system being, that it 
never occurs to have more than one battery sending its current of electricity 
along the line at the same time, whereas in Australia the lines are, or at least 
were, until very recently, worked on the converse of the “open circuit,” via,, 
the “ closed circuit,” one of the conditions of this latter system being tiist 
tibere are a plurality of batteries always sending their currents along the whole 
length of the line, in their respective circuits, and which by so doing prevent 
a current passing beyond an earth«&ult, thus closing the communication 
between all stations situated on opposite sides of the &ult 

After explaining at length the nature of the two methods of working the 
telegraph, the author concludes by expresdng his opinion that the tertii) 
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oo&duotor, aB applied to tbe earth in relation to battery currents, in a misnomer. 
The popular theory i», that if tbe two poles of a battery be put to earth, at no 
matter what diatanoe apart — be it but one foot or one thousand mileb — that 
the current dows over the wire from the copper pole of the battery to the 
earth back through the earth, coming up at the zinc pole through the earth, thus 
' completing the circuit. This is not, however, what actually takes place, as tbe 
current which leaves the line at the earth, on the copper side of the battery, 
is taken into the common stock of electricity (of which the earth is a vast 
reservoir) at that point, and that the current taken up at the earth plate, on 
the zinc side of the battery, is in like manner derived. 


Art. lx VI. — Notes on a Paper On Sinking Fmids*' read by Captain HuUon 
h^OTt the Amhtand Jnstitute^ September 7, 1868. (Trans. N. Z. Inst, 
Vol. ii,p. 236.) By J. S. Webbe. 

(abstract.) 

[Read before the Otago InstUnie.^ 

The object of Captain Hutton’s paper is to discover, by mathematical investi- 
gation, whether it is better to invest a sinking fund in the loan which it is 
intended to pay off, or in other securities. A man of business would not take 
much time to answer so simple a question. It is quite unnecessary to go to 
the trouble of calculation to discover — what Captain Hutton has done at the 
end of his paper — that it is profitable to borrow at a low rate of interest and 
lend at a high one, and that the longer the time this is done the greater will 
be the profit \ for that is precisely what he means when he says that, “ the 
smaller the sinking fund and the higher the rate of interest, the greater will 
be the saving eflfeotod.” 

On the main question raised by Captain Hutton, it may suffice to remark 
that the great advantage of using a sinking fund to buy in an annual instal- 
ment of the loan to which it belongs, lies in the certainty of securing its 
fructification at the same rate of interest as the State is paying for that Idan. 
It is, therefore, matter for congratulation that the safer plan has been adopted 
in the cose of the ** Consolidated Loan Act, 1867.” 


[Errata in Captain HvJtiovis paper^ Vol. of the TrmuactionB'* 
Page 237, line 1, for brought” read “bought,” 

„ 237, „ 26, for “ log p v ” read “ — log p v.” 

„ 238, „ 14, for “Tl”read“T — 1.”.— Ed.] 



Art. LXVJl. — On the CJtawjee ejected in the Natural F rat area of a New 
ConrUry by the hitroduotkm of Civilized Ilaces, By W. T. L. Travrus, F.L,8. 

(rART m.) 

[Ah»t.r(tct of hectare delivered at the Cdhinial Masrumt }VelHt)gk>n, August 21, 1870 .] ^ 

AfTBR nhortly recapitulating the points noticed in hiB two former lectures, 
printed in Vol. iL of the Tramactiom of the New Zml>amd IiwtUute^ tho 
lecturer proceciled as follows : — 

Whou left to themselves, the natural foroe.s which regulate organic life tend * 
to couritorbalanot^ each other, and all life is by degines brouglit to a condition 
of nice equilibrium, check and countercheck being most admirably applied.* 
But the direction of these forces is ohangeil, and the efjuilibrium arrived at 
disturbed, with moi-e or less violence, when man appears as an actor in the 
scene, the amount of disturbance being, as I have already shown, affected 
chiefly by the chameter in which he appears, and usually being greater in 
proportion to his own advance in civilization. 

These islands, indeed, afford us a most pregnant instance of my "\’iows on 
this point, as T now propose to show by referenc(^ to what has already occurred 
and what is constantly taking place under our own eyes, in the direction of 
modifying and displacing the life native to the soil. iKJt it be remembered, 
in this connection, tliat when civilized man transplants himself to a new 
country he carries with him a special knowledge of the value of a certain number 
of organisms, which have been gradually brought into BuV»8ervienco to his 
wants in the country which he formerly inhabited, whilst, in all probability, he 
is absolutely, or at least greatly, ignorant of the uses or value of the mitural 
productions of his newly-adopted home. Moreover, his own necessities demand 
that he should, without any delay, introduce such of the productions of his 
former honje as are most suited to his wants and offer the best pro«j>ecta of 
succeeding in his new country, having regard to its climate and soil. He has 
at this period of active settlement no time to study the value or character of 
the organic life which he finds there, and accordingly he proceeds at once to 
bring laud under cultivation, to sow it with the seeds of plants jirevious^y 
foreign to the soil, and to introduce such domestic animals as are most useful 
to him, either in the way of food or for purposes of labour. 

In the struggle which he is thenceforth destined to carry on as a colonist, 
he becomes, as a rule, more and more careless of the native productions, 
unless they present some prospect of being immediately and direetly profitable. 
The native timber is used for building and feaxcing, and in some few instances 
becomes an article of commerce ; but, as a rule, the forest stands in the way, 
and is recklessly and im providently burnt or otherwise destroyed, without 
regard either to the immediate effects which such destruction may produce 



\i]>OU climate, or to tlie ooHaiu injury which must iutlictcd upon jK>8tonty. 
The native grasses are temporarily utilizod for feeding sheep and cattle, but 
little attontiou is paid to their feeding values or U) the probability of bringing 
them, either alone or mixed with exotic grasses, into that eouditiou of culti- 
vation in which they may l>ecoino permanently valuable or be made to yield 
the largest return. 

In these islands we have already this course taken, and those who 
look beyond the present, cannot but be struck with the immense direct injury 
which has already resulted from the indiacriminato and reckless destruction of 
•tho forest and of many other of the natural pro<luctions. As a pregnant 
example, bearing ui)on this point, I may take the instance of the Phormium 
tciiax, which, for nearly thirty years, has been destioyed to a greater or less 
extent in every part f)f the country. 1 have seen thousands of acres of tliis 
plant, of a growth wliich would yield nearly a ton and a half of pure fibre per 
acre under any fair system of manufacture, burnt recklessly for the purj.>ose of 
substituting gross ; and I have seen tlie land upon which the flax plant had 
stood in its greatest luxuriance, so injured by the fire which was used for 
clearing it, as to be unfit for ' the pn>duction of any other cn)p except at an 
outlay for whicli no adequate compensation could bo obtained. 

Our large rivers, which most cobmists i^member as inflicting, in former 
days, but little injury to the valleys and plains through w-hich they flow, have 
now in most instances become raging torrents, against whose injurious effects 
we are called upon to guard by expensive and difficult engineering works. 
We may trace tho course of this change to precisely the same violation of 
natural laws which has brought about similar results in other countries. 
Thei’e, as here, when the forest lias been destroyed, the moisture long stored 
up in its mould is eva^xirated, and returns in deluges of min, which wash 
away tho dried soil into which the accumulated mass of mould has been 
oonveT*ted. The water-courses become choked and encuinl)ered with tho debri^, 
and the country which had previously presented an appearance of rich 
vegetation is converted into bald hills and dessicuted plains, liable to bo still 
further damaged by the ravages of the intersecting streams. There can be no 
doubt tliat this process is now goiUg on in many parts of these islands, and we 
have seen, during the last two or three sessions of the Legislature, measures 
introduced for the purpose of checking the growing mischief. 

We are told by a distinguished author, “ that there are parts of Asia 
Minor, of Northern Africa, of Greece, and even of Alpine Europe, where the 
operation of causes set in action by man (causes precisely similar in character 
to f^oee which have been recklessly set in action in this colony), has bi*ought 
the face of the earth to a desolation almost as complete os that of the moon ; 
and within that brief space of time which we call ‘the historical epoch,’ they 
«re known to have been covered with hixuriant woods, verdant pastures, and 
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feitile meadows, they are now too far deteriorated to be reclaimable by man, 
or to become again fitted foi* human use, except through great geological 
changes or other iniluenoes or agencies of which we have no present know- 
ledge, and over which we have no prospective control.” The same author without 
hesitation afiinns, and a careful study of the question as it affects many parts 
of tlie world, leads to a perfect accejitance of his views, that ** the earth is fast 
becoming an unfit home for its noblest inhabitant, and that another era of equal 
human crime and human improvidence and of like duration with that through 
which traces of that crime and that imj)rovidence extend, would reduce it to 
such a condition of impoverished productiveness, of shattered surface, and of 
climatic excess, as to threaten the degradation, barbarism, and, perhaps, even 
extinction of the 8f>ecies.” 

This is strong language, but I may confidently appeal to any of those 
who have visited the plains of Babylon and Nineveh, and those parts of Judea, 
once described, and truly described, as flowing with milk and honey, and now 
converted into a howling desolation, in confirmation of their absolute truth. 
I may be told that these are evidences of God’s wrath against the people who 
inhabited those countries ; but setting aside all questions of controversy as to 
whether the Great Author of Nature ever so deals with man as intentionally 
and mischievously to interfere with the conditions of life, it is clear that it is 
to man’s action, as a primary cause, that we may attribute the misery and 
desolation to which they are now reduced — and as a proof of this, let me cite 
an instance in very modem times of the class of mischief to which I have 
alluded, and one which be^irs very directly upon the line of action pursued in 
various pai'ts of these islands. 

[The lecturer here quoted descriptions of the devastations caused by floods 
in the A Ips of Provence and other parts of France, as described by Blanqui, 
Surell, and others.] 

What a picture of evils have we here I And yet in this country, with 
similar results staring us in the face, we still persist in the course which has 
led to them. 

One of the authorp from whom I have quoted, however, guards himself from 
any charge of rash and unphiloaophical attempts either to set limits to the ultimate 
power of man over inorganic nature, or to speculate as to what may be 
accomplished by the discovery of now unknown and unimagined forces, or even 
by the invention of new arts and new processes. He properly cites the com- 
paratively modem discoveiy of the motive powers of elastic vapours, the 
wonders of telegraphy, the destructive explosiveness of various compounds 
(even when as innocent looking as gun cotton), as instances which serve to 
show that we have by no means reached the limits within which man may 
bring his own powers to the aid of physical conquest, and, therefore, be oSHs 
upon his readers to understand, that when he s|)eaks of the 
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impossibility of repairing the injuiios which have been iuEicted upon immense 
traobs of cotiniry by the improper action of man, he refers only to the agencies 
now known to and directed by man. And, indeed, even with the aid of these 
agencies, however inadequate to the complete restomtion of wasted hill-sides 
and desolated plains to their former fertility and healthiness, we find there is a 
partial reverse to the ugly picture which I have presented to you. 

We have seen in the case of Holland (for example) immense tracks of 
country recovered from the sea and great lakes drained of their waters, and 
the land thus laid bare converted into valuable pastures ; we see rivers com- 
pelled to aid. by the deposit of the slime and silt with which they are charged, 
in filling up low-lying tracts and 8wamj>y morasses ; we see fertile oases created 
even amidst the barren sands of Sahara, by means of Artesian fountains ; but 
all these achievements are on too small a scale to give ho][)e that we shall ever 
make full atonement for former spendtlirift waste, and it becomes our positive 
duty, imposed upon us as a sacred trust, not merely to abstain from wanton 
destruction of the natural njsoiirces of this couniiy, and from undue inter- 
ference with those operations which in the past have tended so much to fit it 
for the abode of mankind, but also, in all cases in wluch, through recklessness, 
or carelessness, or accident, anything has been done tending to injure them, 
that wo should endeavour to eifect all the reparation in our power. 

It has well been pointed out, that if the old world which man has over- 
thrown, wei'e rebuilded, could human cunning rescue its wastes and desert 
places from solitude and nomadic occupation, from barrenness, from nakedness, 
and from insalubrity, and restore the ancient fertility and hoalthfulness of the 
Etruscan sea coast, the Campagna and the Pontine Marshes, of Calabria, of Sicily, 
of the Pelopeunesus and Insular and Continental Greece, of Asia Minor, of the 
slopes of Tjebanon and llennon, of Palestine, of the Syrian Desert, of 
Mesopotamia, and the delta of the Euphrat-es, of the Cyreniaca, of Africa 
Proper, Numidia, and Mauritania, the tlironging millions of Europe might still 
find room on the Eastern Continent, and the main current of enugratioii be 
turned towards the rising instead of the setting sun.” Whilst, thoi’efore, we 
are devising greet political plans for the extended peopling of these Islands, let 
us not forget how much it is our duty to preserve them from those destructive 
processes which even civilized man, in ignorance or wantonness, unhesitatingly 
applies in his attempts to bring new countries under the dominion of his wants. 

[The lecturer then proceeded to point out that where natural arrangements 
are disturbed by man, they are not usually restored until long after he has 
retired from the field, and free reign has been allowed to the spontaneoiui 
leouperative energies of the natural forces. He then continued as follows]; — 

And now let me turn to the consideration of some of the more important 
ohanges which have already been efieoted in the physical character and organic lifs 
of these lelamla In my former lectures I pointed out how little, if anything, 
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was to be found amongst the indigenous animal or vegetable productions which 
was useful for the permanent sustenance of civilised man, and it is Only 
necessary to recall the dreadful extremities to which the first European 
settlers wei^ reduced in the early days of American discovery, and that, too, 
in a country whose useful natural productions were enormously in excess of 
those of these Islands, to understand how little could have been done here, by 
even the most civilized and energetic settlers, without tho aid of the animals 
and plants which have been introduced. 

Take the case of the Province of Canterbury for example. Consisting of 
several thousand square miles of valuable plain and undulating land and 
mountain, its lower gix)und8, near the sea, containing many rich tracts covered 
with swamp-loving gi*owtli, whilst its upper grounds were dry, and clothed 
either with forest or with waving tussock grasses well fitted to support pastoml 
animals, it was yet, in its natural condition, utterly unfit for the abode of civilized 
man. Not a plant did it produce which could have been turned to account for 
purposes of constant food ; and with the exception of a few birds, which would 
have yielded an occasional but scanty meal, it was devoid of all aninial life. 
But now, how changed is all this ! The city of Christchurch, destined, in my 
opinion, to occupy a foi^most jx)sition amongst tho cities of the colony, built 
uj)on a spot of which a large portion was originally a swamp, now presents to 
us substantial and elegant public and private buildings, which might fairly vie 
with those of many large provincial towns in England ; markets supplied with 
meats and vegetables and fruits, in no degree inferior, and in many respects 
superior, to those which are produced in tho best gardens of Europe; well 
kept streets, in which a busy population is carrying on trade and commerce 
and intercourse ; fo\mdru« and factories pnxlucing machineiy and implements 
of trade necessary for the agricultunst and the artizan ; collegiate and other 
schools for the instruction of youth, and institutions of various kinds for tho 
diffusion of knowledge amongst those of more advanced years, and which in 
their operations are guided and governed by men whose intelligence and 
perseverance are not only making their fellow-citizens better acquainted with 
the natural resources of their adopted country, but are also greatly instrumental 
in relieving life from the weariness and tedium inseparable from the struggle 
for fortune — whilst those lighter distiwjtions are not wanting which are 
essential, at all events to youth. Outside of the city we see extensive tracts 
of country redeemed from the character of a wilderness ; handsome villaa with 
well kept grounds, in which are flourudiing tho flowers and plants, the trees 
and shrubs, of many foreign countries; smooth Macadamized roads, along 
which a gi^eat and increasing traflBlc is carried between the chief city and many 
outlying towns and hamlets, and upon which are to be seen every kind of 
vehicle, from the elegant carriage built in England or America to the bumble 
spring cart of the market gardener, and from the huge flve-horir coach of the 
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enterpiising Yankee proprietor to the inconvenient cruelty-van drawn by a 
single jaded horse. On every side, as we travel along these highways, we see 
evidences of energy and civilization ; farms and corn fields stretching for miles 
on either hand, enclosed by well-kept hedges and fences ; sleek-looking cattle 
and sheep, and happy horses snorting, as with tail and mane erect they canter 
over their pasture ; steam threshing engines puffing their circles of smoke 
into the clear air, whilst the rumble of the machine as the sheaves pass through 
the rollers, mingles pleasantly with the various other sounds of country life, 
all tending to carry the traveller Imck to those home scenes whicli are usually 
associated with his happiest hours. Here, too, we see the mighty iron horse 
drawing his load along a lino of railway, constructed under circumstances and 
in a manner which, but a few years ago, would have been looked upon with 
wonder, even amongst the greatest countries of Europe. Indeed, it is almost 
impossible for those who had not seen the country I refer to in its original 
condition, to realize the amount of change and improvement which have been 
effected by the energy and industry of our race in the short space of twenty 
years, and it is difficult, even for those who have witnessed this gradual change, 
to comprehend or grasp its wonderful results. * 

Take agjiin the Pi’ovinoe of Auckland. Here we find a chief city, also 
distinguished by the possession of handsome and substantial public and private 
buildings ; its merchants, men of enterprise, carrying on extensive commercial 
operations with various parts of the world ; its harbour not only filled with ships 
and vessels the property of Europeans and foreignei'S, but also teeming with 
small craft belonging to native proprietors, engaged in exchanging articles of food 
and export for others either of local or foreign maniifoctui'c. Outside of the 
city, too, we see numl>ers of handsome country residences, and farms iu a high 
state of keeping and cultivation, and occupying ground which was not long 
ago the battle field of some of the fiercest native tribes, and the scenes of 
barbarities at which humanity I'ecoils. 

The Province of Otago presents equal evidences of change. Here, too, we 
have a large and picturesque capital city, vying successfully, if not in many 
respects surpassing, the other cities of the colony in the elegance and substantial 
nature of its public and private buildings ; its people distinguished not merely 
liy their commerrial enterprise and sagacity, but also by the higher character- 
istic of devotion to the cause of educational pwgroas. Here, also, outside of 
the chief town, we find civilization spreading its arms over millions of acres, 
and gradually converting a wilderness into a smiling country, whilst thousands 
of busy and hardy men are daily engaged in exploring the recesses of its hills 
and valleys, and the ancient deposits of its river systems, in searcli of mineral 
wealth. Indeed, in the cases of Auckland and Otago, not less than in that of 
Canterbury, it is almost impossible to realize the extent of change which has 
taken place since they first became tho scenes of systematic colomaMion. 
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Blit let UB take another and even more extraordinary instance. I mean 
that of Westland, and the country to the north of it, forming part of tlie 
Province of Nelson, and lying to the westward of the Mount Ai-thur Range 
and the Spencer Mountains. The whole of this extensive tract consists of 
broken mountain ranges, attaining, on a base of thirty to thirty-five miles from 
the West Coast, a general elevation approaching 7000 feet, whilst in Mount 
Cook we find it rising to upwards of 13,000 feet, and in the Spencer Mountains 
to upwards of 9000 feet. From these ranges a large number of rivers flow to 
the coast, the princijwl ones being the Duller, with its great tributaries, the 
Maruia, the Inangahau, and the Matakitaki ; the Qrey, with its tributary the 
Ahaura; the Tereinakau, the Hokitika, the Waihau, flowing from the Mount 
Cook glaciers ; the Haast, and the Arawhata ; whilst a host of smaller ones 
help to carry off the abundant rain-fall by which this district, in common with 
the western slopes of these Islands generally, is characterized. The country in 
question is, moreover, densely clothed with foi'est, consisting chiefly of FaguHy 
after reaching an elevation of seven to eight hundred feet, whilst the alluvial 
deposits near the mouths of the rivers support various species of the Coni/erm 
of New Zealand, with the usual dense undergrowth. 

At a few places along this coast, in and previously to the year 18G4, small 
settlements of natives existed, the people of which lived in great sechision and 
poverty, subsisting chiefly on fish and small degenerate potatoes, whilst the 
whole district remained in the condition of an almost virgin country, 
showing but little sign of interterence on the part of man. In the year 1847, 
shortly after the establishment of the Nelson settlement, Mr, Thomas Bi'tmner, 
lately Chief Surveyor for tlie Province of Nelson, undertook to explore the 
West Coast of the settlement, and, accompanied by a small party of natives, 
he succeeded, after undergoing great fatigue and hardship, in i*eaohing a point 
somewhere to the south of the Grey. Ho was actually absent for upwards of 
twenty months, during which time he had no opportunity of communicating 
with any other European ; and, in the journal which he published, hedesonbed 
the country as being rugged, w'orthless, and unprofitable to a degaree, and the 
rain-fall as utterly excessive. His description of its character, the length of 
time spent in his explorations, the extreme difficulties and hardshijwi ha 
encountered, were quite sufficient to deter any attempt to utilize it for purposes 
of settlement, and it remained an almost unknown land until visited, many 
years after, by Mr. James Mackay, in connection with its purchase tcom the 
natives. In 1861, in consequence of suggestions made by persons in Neison^ 
who were desirous of having further information in regard to its topography, 
geology, and natural proiluctions, Dr. Haast was appointed by the Nelson 
Government to make a further exploration, and to report upon it. The result 
of his examination was embodied in a report presented to the Nelson Oovem- 
ment, at the end of that year, in which, kerwerer, Dr. Haast made no 
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suggestion of the rich aurifei’ous deposits which have been since found upon 
the Orey, and to the north and south of that river. On the contrary, he says 
in his report that, “north of the Buller, in the Marnia, as well os in the 
whole course of the Grey and its tributaries, rarely leaving untried any spot 
which seemed likely, we searched in vain, unable to detect the least sign of 
the precious metal.” 

In 186i, reports which had for some time l)een current as to the existence 
of gold in payable quantities in the country to the south of the Grey River, 
were proved to be cori*ect, and shortly afterwards the district in question was 
“rushcMl " by an immense body of miners from all parts of New Zealand and 
Australia, In the course of a very short time t^owns sprung up, and a great 
trade was carried on at various points of the coast, but chiefly at Hokitika, 
Greymouth, Westport, Charleston, and other places, which, but a few years 
ago, had only been trodden by occasional bands of savages, engaged in a 
search for groeiistone, or upon a mission of slaughter and cannibalism. The 
miserable remnants of pas, with their wrelche<l half-starved native inhabitants, 
speedily gave way to the busy haunts of the digging population, Thf3 rivei*8, 
rarely vi&iiocl even by the canoo of the savage, are now used as poHs by largo 
stcAin and stiiling vessels. The forest in the vicinity of the towns is dist\j)f)earing, 
to be replaced by grass paddocks. Good roads and railways are being 
substituted for the miserable bush track ; millions of pounds’ worth of the 
precious metals a I'e extracted from the i-iver courses and their ancient deposits, 
and exchanged for food and all the other various aitioles required for the use 
and the luxury of man, and the hardy diggers, who have set all this in motion, 
are gradually altering the wliolo face of the country under the influence of 
“ the sacred thirst for gold.” 

It is, indeed, wonderful that there is scarcely a nook or cranny in the 
Middle Island — a coiuitry as large as England, though inhabited by a 
population not exceeding that of a socoiid-nite provincial town — in which, after 
thirty years occupation, some evidence of the existence of civilized man is not 
to be found ; a fragment of a glass bottle — an empty match-box — a piece of 
woven cloth — or of manufactured leather — being often discovered in localities 
affording no other indiwition wbatsoevcT that man had ever l^een there ; whilst 
familiar European plants, wee<i8 or flowijrs, as the case may be, occurring in 
the most sequestered valleys or upon the most rugged mountain slopes, show 
tho presence of the invader and the effect of the new forces which have been 
brought into opei’ation, and which are engaged in altering and modifying the 
original physical features of this country, 

[After some ftiilher account of similar changes in other parts of the 
Islands, the lecturer proceeded as follows] : — 

There are few subjects of greater interest to the biologist than tlie “ replace- 
ment of species ” (as it hsx been termed), which occurs when foreign organisms 
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are •brought into contact with pi*eviou8ly undisturbed and purely native races. 
Now, there can b3 no doubt that whenever man transplants a vegetable 
organism, for example, from its native habitat to a forngn soil, he introduces 
a new force to act upon the indigenous flora, a force which experience has 
shown to be usually so exerted as to lead to the more or less rapid, but in the 
long run, certain displacement of some portion of that flora; Dr, Hooker, in 
his admirable paper on “ Insular Flora,” has shown how effectually this dis- 
placement has been cariied out in small oceanic Islands, instancing Madeira, 
St. Helena, and others, but he did not in tliat essay apply the. theory to such 
extensive tracts of land as the islands of New Zealand. 

[The loctui*er then adverted to insttxnces of ‘‘displacement,” collected 
from the writings of Hooker, Marsh, and other authors, and proceeded as 
follows] ; — 

The most important point, however, to be noticed in this connection, and 
one which must be carefully borne in mind in all investigations into the 
character and extent of the changes to which I am now referring, is, that man 
has been either intentionally or unintentionally the chief instrument in bringing 
th^m about, and that it is only when he co operates, if I may use the term, 
with the forces he seta in motion, that they pmiuce any striking or rapid 
results. 

It must furthur l>o borne in mind, that such operations, when oivilked 
man engages in the work of colonkation, ara usually conducted on a very 
large scale, and this whether the result be intentional and contemplated, or 
unintentional and unforesetm. And it must still further be observed, that 
man is naturally aided in this respect by the ciraumstance that vegetable 
organisms when naturalized in a new country, either os the result of design or 
accident, generally exhibit an increased luxuriance of growth. This is 
attributable, amongst other things, in the first place to the fact that they have 
been removed from tlie influence of those checks to undue increase which 
have gradually developed themselves in their natural habitat, whether under 
the operation of the laws governing the “ struggle for life,” or in consequence 
of their inteifering with the cultivation of the soil in the next place to the 
existence of that attribute to which Mr. Darwin has applied the term “ pre- 
jiotency and, moreover, to the circumstance that the indigenous vegetation is 
invaded by a new and unexpected force, against which it had not previously 
been armed. Until the Ngapuhi tribes had become possessed of firearms, the 
wars of the New Zealanders were conducted upon a general scale of equality ; 
but the possession of this force gave to that tribe an increase of power which 
led to the most frightful results to other tribes. Bands of these heroes marched 
from one end of this Island to the other, spreading desolation and terror, and 
ultimately driving the whole native people to the alternative of either adopting 
a different system of living and of warfare, or of submitting to extinction. The 
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BuropeaB cardoon which broke out of some garden on the banks of the River 
Plate, acquired a gigantic structuro, and rapidly spread, in impenetrable 
thickets, over thousands of square miles of the Pampas. The Anicharia 
aleincLstrumy a water j)lant not much inclined to spread in its native American 
habitat, has found its way into English rivers, and in some instances has not 
only greatly retarded their currents, but has formed a serious iiiq>edimcnt to 
navigation. The water-cress inti'oducod into tho River Avon, in Christchurch, 
has spread to such an extent as to obstruct the flow of the river and greatly to 
raise its natural Itjvel, evils only counteracted by the annual expenditure of 
largo sums of money. Tho Scotch thistle is spreading over both islands, and 
has already enUiiled upon the farmer and the squatter a serious addition to his 
expenses. 

So far as New Zealand is concerned, there can be no doubt that what is 
taking place must be at the expense of the native flora, and must, even alone, 
have sooner or later led to the extii*pation of many of tho native plants. 
But when, in aid of these operations, we find the whole country roamed over 
by man himself, and by countless herds of animals which he has introduced, we 
may feel assured that the native life has but little chance against the invaders. 
Wherever we fire tho fon^st or cut a track, we make room for the invader, and 
where the hardy European vegetable once begins to grow it usually retains its 
hold. 1 noticed recently, at sub-alpine elevations in the Middle Island, that 
Trifolium prateme was gradually displacing native herbaceous vegetation, a 
process the more certain in i)roportion to the treading wlach the soil receives 
from cattle and sheep. But, perhaps, one of the most noticeable facts is, that 
along our lines of highway, especially in the Canterbury Province, you scarcely 
see, for miles together, a single native plant in the hedge rows or fences, whilst 
the familiar wayside weeds of Europe are found as abundantly as they are in 
the mother country. 

The author concluded his lecture by observing (in the words of an eloquent 
author), *Hhat the mysterious but undeniable movements which he had 
attempted to elucidate were e^^er going on, progressing on a gmnd and imposing 
scale, and alteiing the vegetable character of the whole cotmtry, showing, in 
indelible signs, the silent but irresistible force with which humble plants may 
prescribe a path to man, and that strange relation between them which make# 
plants of equal importance to his existence and to his welfare.’* 

The author then apologized for not having extended his lecture to the case 
of the fauna as well as that of the flora, but pleaded his pressing engagements 
ai his excuse. He, however, expressed a hope that on some future occasion 
he should be able to deal with the subject. 
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NOTE. 

Since the fthove Lecture wa» delivered 1 Imvo observed that Ihofessor Rolleston is 
reiwrtod in 2^'ature (No. 47, Sept. 22, 1870, p. 426) to have made the following remark in 
addroasing the Biological Section of the British Association, in September last, namely, 
“To this I would add that exporimonts with a positive result, and that jKisitive result in 
favour of the second hypothesis, if hypothesis it can be called, are being constantly tried 
in our colonies for us, and on a large scale. 1 hod taken and written here of the 
gonum the “knot"’ or “ cowgrass ’’—having learnt on the authority of Dr* 

Hooker and Mr. Travers (see Natural History Review, January, 1864, p. 124., Oct., 1864, 
p. 619), that it abounds in New Zealand, along the roadside, just as it does in England — 
as a glaring instance, and one which would illustrate the real value of the second 
explanation oven to an unscientific man and to an unassisted eye. Put on Saturday 
last I rec«ive<l by post one of those evidences, which make an Englishman proud in 
tliinking that whithwrwever ships can float thither shall the English language, English 
manners, and English Science be carried, in the sliapo of the second volume of the 
Tramactmis of t^e New Zealaml Institute, full like the first, from beginning to the last 
page with thoroughly good matter. In that volume, having looked at its table of contenfa, 
I turned to a paper by Mr. T. Kirk on the Naturalized Plants of New Zealand, and in 
this, at p. 142, T find that Mr T. Kirk prefers to regard the Polygonum aviculare of New 
Zealand as indigenous in New Zealand, Hence that illustration which would have been 
a good one falls from my hands.” 

I regret to differ with Mr. Kirk in regard to Polygonum aviculare being indigenotts in 
New Zealand. In common with others, who for upwards of twenty years have had 
large opportunities of observing the flora of this country over very extensive areas, 1 
look upon it as an introduced plant. Dr. Hector and Mr. Buchanan in particular bot^ 
concur with me on this point. The natives, moreover, who suffer much inconvenience 
from its spread, call it a “pakeha”or foreigner.— W. T. L. Traveiui. 
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Abt. LXVIII . — On ths Political Economy of Railways, 

B7 H. S. ChapkaK) Oae of the Judges of the Supreme Court of New Zealand. 

\Jjtciu,Tt deliiSered before the Otago Institute ^ August 24 , 1870 .] 

The subject upon which I propose to address you has been brought promi- 
nently under public notice of late, by what is commonly known as the 
financial policy of the Government. Of that policy generally it would be 
unbecoming in me to speak, nor is it, indeed, a fitting subject for discussion in 
this place. One part of that policy, however, consists of a proposal to establish 
an extensive system of railways throughout the colony by moans of a loan 
raised in England ; and as that proposal involves certain principles of 
economical science, I connect those principles with my subject by the title 
which I have given to this paper, and I think you will find that the obser- 
vations, and the calculations, which T am about to present to you, will 
fully bear out the title which I have chosen. I may here observe that it is 
only a limited portion of the i-esults and consequences of railway entei7>rise 
which I propose to discuss, namely, the effect upon the public wealth. In thus 
confining myself within narrow boumlaries, I am sensible that I leave out much 
more than I embrace, Ilailways are the offspring of an adviinoed civiliaition. 
They also react upon and tend to develop the very civilization of which they are 
the fruit. Thus they assume the characteristics of both cause and consequence. 
They are fraught with important social and political results. United with the 
electric telegraph, the steamship, and a free press — the operations of which 
they tend to facilitate — they aid in promoting peace among nations, and the 
interchange of the l>e8t thoughts current throughout the world. These social 
and political advantages, however tempting they may be, I must leave entirely 
untouched for the present, and I shall only permit glimpses of them to apjmr 
when I think it necessary to remind you of the limits which I have chosen. 
You will understand, therefoi^ that I intend t<5 confine myself to an investi- 
gation of the modes in which railways tend to augment and distribute the 
wealth of the country. As I had some share in carrying into operation an 
extensive railway system in a neighbouring colony, I have necessarily turned 
my thoughts a great deal to that which I have ventured to call the political 
economy of railways and it is to the Colony of Victoria that I shall turn for 
the facts and illustrations to which I am about to direct your attention. 

The Colony of Victoria has now in operation about 252 miles of Government 
lailways, mimely, &oxa Melbourne to Geelong and Ballaarat, about 100 milesi 
and from Melbourne to Castlemaine, Sandhurst, and Echuca, on the Biver 
Murray, about 152 miles. There are also short railways radiating from 
Melbourne to the port and suburban districts, making about 20 miles more. 
Thus Victoria has now completed about 272 miles of railway. I do not 
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propOM to say anything more on the short railways constructed by private 
companies, or to draw any illustrations or inferences from them. To make my 
remarks as intelligible as possible, I shall confine myself as near as possible to 
round numbers, calling the length of the lines 250* miles, and the capital 
expended in their construction £8,000,000. Thus, the piime cost of the 
Victorian railways, including stations and the first outlay for rolling stock, 
was no less than £32,000 per mile. Perhaps a very minute analysis of the 
different classes of exj)en(liture would bring out a slightly different I'esult, but 
dealing, as I do, with round numbers, this is accumte enough for my purpose. 
Now, when it is considered that the Government liad no parliamentary charges 
to pay, beyond the ordinary expenses of printing a public bill, that the 
necessary legal expenses were included in the goneml legal expenses of the 
law officers’ department, and that there was very little to pay as compensation 
for land taken, the cost per mile must bo considered largo ; but it had been 
delil)erately decided by the Legislature that the railways should bo constructed 
in the most substantial and durable manner ; and so far as Victoria is concerned 
— a wealthy country without debt — I believe that decision to have bi^en a wise 
one. Moreover, it should not bo forgotten, that owing to recent impi’oved 
methods, the work could now be done much more economically than was 
possible twelve years ago, In this colony, where we have to cover a great 
extent of country with only mo<ierate means, so costly a system would be 
altogether inapplicable, and it is anticipated that our railways will not cost 
more than one-fifth or one-sixth of the above sum. This may, perhaps, turn 
out to be a somewhat sanguine estimate, but if we fail in the end to obtain 
1500 miles of cheap railways for seven millions and a half of money, the 
ultimate total will not fall many hundred miles below it. 

Now, our New Zealand railways are at present so completely in the womb 
of the future, that I must necessarily resort to what has been done in Victoria 
for the principles upon which I am about to expatiate. I am not disposed to 
deal in the speculative, but I think you will perceive that the inferences which 
I am about to draw, apply to our case as well as to the case of Victoria. The 
difference between the two will be a difference of degree only. 

I will begin with the loan. Hero I must remind you that the condition 
of a colony presents economical features the reverse of those presented by what 
is called an old country. In England, everything is abundant and cheap 
except land ; land alone, in relation to capital and labour, is limited, and 
therefore dear. In the colonies, on the contrary, everything is scarce and 
dear except land. Unoccupied land is abundant and cheap. Oapital and 
labour are among the plentiful and cheap things in England ; they are 
among the scarce and dear things in the colonies — meaning always in 
relation to land. What Mr. Wakefield called systematic colonization,^ 
M distinguished from mere emigration, consists in transporting what is 
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abundaut and oheap in England, and especially capital and labour (not the 
one without the other) to the new and more extended field. Taking advantage 
of the abundance of mere money capital in England, Victorhi borrowed 
£7,000,000 out of the £8,000,000 destined for railway purposes, in the London 
money market. Practically, wliut Victoria proposed to the English capitalists 
was this : You can barely obtain 4 per cent, for your money, and that often 
on questionable security ; ‘ the elegant simplicity of the throe per cents.’ only 
affords you about 3 J per cent. ; but money is worth to us about 8 per cent. 
Let us then divide tho advantage ; we offer you 6 per cent, for your money, 
by which wo shall save 2 per cent., and you will gain 2 per cent.” So well 
did tho English capitalists think of this proposal, that they gave for the 
' £7,000,000 a profit, in the shape of premium, amounting to £385,000. 
Now, in exporting our securities to England, where mere money capital is 
constantly accumulating and outgrowing the means of prolitaVde investment, 
what reason is thei’e to suppose (proWded the money market be judiciously 
fed), that the results will bo otherwise in principle, if not in degree, to that 
exhibited by the Victorian loan 1 I believe that the public in England have a 
very vivid, and I may add a just, impression of the gi^cat natural rosoui-ces of 
Now Zealand. Tho integrity of our public men is beyond question. Why, 
then, should wo not anticipate that, as wo the borrowers want lenders, and 
as they tho lenders arc equally on tho alert to find good borrowers, we shall 
secure some profit on our securities, if a favourable condition of the money 
market be chosen, though it would be undoubtedly rash to attempt to anticipate 
tho figum or por-oentage 1 

I now desire your attention to that which J consider the most important 
economical result of all means of cheap transport, and especially of railways, as 
exhibited conspicuously by those of Victoria. All that I am about to point 
out to you is equally true of common reads ; but when we spend a sum of 
money on a Macadamized road, it becomes quite impossible to keep the soi-t of 
account which I am about to present to you.* To enable you to appreciate 
the change which hjis been breught about, T must carry you back to what, 
considering the raj)id march of tho colonies, I will take leave to call ancient 
times. When gold was first discovered in Victoria — not quite twenty years 
ago — the country was without roads, and was too jX)or to make them. The 
population was 71,000, spread over a country without inland towns and with- 
out much internal trade. As miners, or rather diggers (for mining, proper, 
did not at first exist), seated themselves whore gold was most abundant, the 
towns of Ballaarat, Oastlemaine, Sandhurst, Marylwrough, and some few others 

* In the ten years ending 1861, Victoria expended upwards of £5,000,000 on roads 
and bridges. Cartage was reduced from the fabulous rates mentioned in the text, to 
some £6 or £8 per ton. The capital expended was equal to a perpetual annuity of £8000 
a-year ; the g{un was perhaps four or fivs times that amount. 
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grew up, and traffic, with horse and bullock drays increased naturally to meet 
the wants of the population. In winter the old bush tracks became so cut up 
aiB to be almost impassable, and os much as £60, £80, and even £100 per ton 
has been paid for the carriage of goods to Sandhurst. These high prices, 
however, were partly due to the abundance of money. From 1852 to 1858, 
very large sums were expended in the construction of roads, and just 
before the opening of the Northern Railway as far as Sandhurst, the cost 
of carriage was reduced to £6 10a. per ton in winter, and to £5 lOs. in summer, 
the mean rate being about £6 per ton. To Ballaarat the mean rate for the 
year was aljout £4 10s. per ton. As I am merely engaged in working out a 
principle, it is unnecessary to seek for i:>erfect accuracy; let us, therefore, 
assume that at the time of opening the railway to Sandhurst, the average rate* 
of cartage for the whole distance was £5 per ton ; and at this reduced rate 
the carriers had the advantage of 21 miles of railway. During the first year, 
after the lines were opened to Sandhurst and Ballaarat, rather more than 

200.000 tons of goods were carried. I have not any very recent statistics, but 
from the rate of increase and the opening of the line to Echuca, I believe that 

800.000 tons of goods and produce, at least, jmiss over the two lines — by far 
the greater part being carried to and from the groat seats of population, and 
only a small portion being dropped by the way ; but for the portion so dropped 
I will deduct one-third, and base my calculation ujKm the assumption that 

200.000 tons of goods and produce are carried to and from Melbourne to the 
great seats of population. The gain, therefore, to the consuming public is on 

200,000 tons of goods earned the whole way. What is that gain 1 At first 
the charges were 50s. per ton to Sandhurst, and 428. per ton to Ballaarat ; 
but it has siiu?e been reduced to alwut 35s. and 40s. per ton. I will take the 
average at 40s., and thus we have a net saving of £3 per ton, or about 
£600,000 a-year. This is the saving spread over the whole body of consumers 
by means of cheai)er transport. Whether this estimate be precisely correct 
or not (I believe it to be within the mark), it is absolutely certain that what- 
ever is saved by the improved means of transport, is so much added to tfie 
material wealth of the country. It may not be all preserved as wealth. Part 
may be at once expended in immediate enjoyment, but paii; will remain aa 
wealth. The subdivision in some cases is so infinitesimal, that it escapes 
appreciation. A saving of £3 per ton is about one-third of a penny per lb. 
This is not much on every teaspoonful of sugar which is put into ttie old 
dame’s tea, but it is something substantial on the 41b. loaf, especially when 
multiplied by all the loaves consumed by a family in the year. 

By way of parenthesis, but at the same time not wholly unconnected with 
my subject, it may be amusing to state what I actually paid in 1854 for some 
of the articles of ordinary consumption in a family. 1 have paid 358. per ewi 
for potatoes, at the very time that farmers in some parts of the pountry were 
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complaining that their potatoes were rotting in the ground for wont of labour 
to dig them, and of roads to convey them to market. I paid is. per fi>. for 
butter, Is. 8d. per quart for milk, ds. a dozen for eggs (they had just before 
been 9s. per dozen), 2s. 6d. for a cauliflower, and Is. 6d. for a cabbage. The 
health of the town population then suffered for the want of fresh vegetables. 
Bread was more than Is. for the 41b. loaf, and had boon higher. Labour was 
208. a day, and yet the labouring classes really suffered from the insufficiency 
of their wages to purchase food and other neoessaritsi. Everytliing sfsemed out 
of joint. A turkey cost 50s. In 1862, eight years afterwards, 1 could buy 
similar turkeys for 7s. 6d. Oats were 208. |;>6r bushel, and hay £24 per ton. 
Fine times for faimers 1 you will exclaim. Not so, however, for the greater 
part of these high prices was lost and wasted in the cost of conveyance. 
I shall have to recur to this part of the subject in treating of another branch 
of railway economy. 

Hitherto, I have only taken into account the goods traffic, but the passenger 
traffic is of nearly equal importance ; and if we were now considering comfort, 
health, and social advanttiges, 1 could show that the carriage of passengei's is 
even of more importance than the tran8|X)rt of commodities. In the early days 
of the gold discovery, the coach fare from Melbourne to Ballaamt was £6, and 
I believe even more. As rood-making proceeded, the fare was reduced to £4, 
then to £3, and, during some short periods of competition, even to less. It 
was about one-thiixi higher to Sandhurst, which was a long, dreary, and 
fatiguing journey. The charge to Ballaarat for a first-class ticket is now, I 
think, 30s. ; and about 35s. or 40s. to Sandhurst, and the second-class fare is 
about tVo-thirds of the first. I cannot be (juite certain of these rates, as I 
have not the lost Bradshaw. Even the second-clkss accommodation is in every 
respect more comfortable than that of the best constructed coaches. Travelling 
has of course greatly increased. Taking the short stages with the long, it is 
perhaps ten times what it was in the old coaching days. A man can now go 
to Biillaarat or Castlemaino, transact his business, dine with a friend, or marry 
a wife, and return without fatigue to Melbourne in the same day. The saving 
of time, the increase of comfort, the absence of fatigue, are gains which really 
possess a money value, though tliey baffie a money estimate. The mother can 
with ease visit a sick child, the daughter a dying parent. Tliese, and similar 
advantages, cannot be set down in figures, yet they are gains for which every 
^one is willing to pay in shape of tax. Taking the money gains alone upon 
the passenger traffic, I am convinced that it is not an over-estimate to set it 
down at between £300,000 and £400,000 a-year, spread over a veiy large 
proportion of the whole population of Victoria, who are becoming, under the 
new railway facilities, as much a travelling people as the Americans. Thus, 
then, with a population of about three-quarters of a million, we have a total 
gain of nearly one million. Indeed, in the present year, it probably exceeds 
that amount 
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But this is a gi*08S and not a net gain, and it becomes necessary to enquire 
what the people pay collectively in their character of taxpayers, in order to 
secure ibis gain of a million which reaches them individually. This we can 
ascertain with more exactness than the computation of the gross gains was 
susceptible of. The railway loan bears interest at the mte of G per cent per 
annum. I have already pointed out that it yielded a profit of X385,000> 
which is equivalent to a reduction of interest. I will not, however, embarnuis 
the calculation with too gi-eat precision, but will set down the charge against 
the consolidated revenue, to which all taxpayers contribute, at £500,000. It 
is unnecessary to take the capital into consider*ation, for if it were paid off 
to-monL‘ow it could only be paid off with colonial funds, which would yield an 
interest or profit if otherwise employed. Suppose the Government were to 
find a great deposit of gold, worth £8,000,000, and were to pay oft’ the loan 
therewith, and so extinguish the annual interest, the same interest, or some- 
thing near it, ought still to be deemed a charge against the railway enterprise 
of the colony, because that interest would be yielded if the new eight millions 
were invest/ed otherwise, instead of in paying off the railway loan. Five 
hundred thousand pounds a-year may, therefore, be set down as the dead 
weight of tlie railway enterprise of Victoria. 

But as the gross gain is not all profit, so this dead weight is not all loss. 
It is partly met out of the revenue of the railways for goods and passenger 
traffic, after deducting therefrom the working exj)ense8 of all the linea T have 
no later returns than those of 18G4-5, which 1 i*egret, as later accounts would 
be much more favourable. The traffic receipts of that year are set down at 
£546,000, and the charges against this are as follows : — 

Salaries and wages .... 33,350 

Departmental contingencies . . 220,372 

Total working expenses . . £253,722 

Deducting this sum from the traffic returns, we find the net revenue to be 
£292,278, and deducting that sum from the interest on the debentures, which 
I have called the dead weight, the net deficiency is £207,722. But, although 
this is a real deficiency, it can oidy be regarded as an apparent loss. It is the 
sum which the people of Victoria are willing to pay, and do pay, out of the 
general taxation of the country, in order td secure a gain which I have 
ventured to estimate at £1,000,000, distributed over the whole population) 
though, as I shall hereafter show, not with exact equality, and not in all cases 
in the some shape. I cannot, of course, pretend to speculate as to the results 
of the future railways of New Zealand, but the same principles ajjply here as 
in Victoria. At first our railways may only just pay their working expenses, 
or, perhaps, a little more. In that case, what I have called the dead weight 
will be subject to little deduction. But I can scarcely conceive the possibility 
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of the grow gain from cheap transport failing to exceed very considerably the 
dead weight. That excess, whatever it may be, is the net profit of the railway 
system. Comfort, health, ease, the saving of time, the facilitating of business, 
and the interchange of the family affections, are substantial advantages which 
do not immediately belong to my subject, but which ought not to be left out 
of consideration, although we cannot reduce them to figures. 

Our roads in this countiy, except for a few miles outside of the principal 
towns, are much in the condition of many of the Elnglish roads at the end of 
the last century, when General Wade first improved tlie Great North Road 
beyond Leeds. 

“If you’d aeon but these roads Iwfore they were made, 

You would hold up your hands and bless General Wade." 

Englishmen who have only known the transiiion from the four-horse coach of 
1830, so splendidly appointed and so well worked, to the railway of recent 
date, can form no conception of tlie change in Viotona, or the change w'hich 
the railway system will produce here. It is a change from misery, not without 
danger, to comfort and safety — a sudden lea[» from the middle of the eighteenth 
to the middle of the nineteenth century. Mr. Wentworth, in 1851, said, 
**The discov('ry of gold 1ms precipitated us into a nation.” The idea was 
excellent, but the mode of expressing it was not happy ; but may we not say 
that a wcli-considored railway system will go far to elevate us into a nation 'i 

There is another economical result whicli has disclosed itself very con- 
spicuously to those who have car(‘fully marked the effects of the railway 
system in other countries. Tt is comprised in the phrase, equalization of 
of prices.” It is not in itself an indopendont gain. It is simply the mode in 
which the sum-total of gains from cheap transport distributes itself between 
producers and consumers. Now, if this equal iziition of prices has made itself 
manifest in countries (England for instance) w’horo the transition has been oidy 
from excellent common roads to railways, how much more conspicuous will it 
not be where the transition is from btxd roads, or no roads, to railways ? 

^ Let me explain this phrase, equalization of prices.” Tt is not so much in 
the larger productions of agriculture, such as wheat, oats, potatoes, and so forth, 
that the equalization will appear. These, wherever practicable, are conveyed 
by water, by tlie coasting steamers ; but to some extent it will operate upon 
jauch productions. It will, however, be most conspicuous in the productions 
of the small farmers and dairymen, who raise poultry, butter, bacon, etc., for 
the town markets. We will take a single hi tide as an illustration, and it is 
not of much importance whether wo state the prices accurately. We are quite 
at liberty to assume an arbiti'ary price as an illustration of the principle. 
Fowls are now, in Dunedin, 08. per couple. We will suppose tliat fowls 01*0 
produced in some parts of the country not very accessible to the town, or so 
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remote country price would be, let us suppose, 2s. per couple. Though these 
assumed prices are not of much importance, they are such as 1 have known to 
coincide. Now, what I have described as taking place in the case of a railway 
loan, may be anticipated as certain to take place in the case of the productions 
of the small farmer. The cost of transmitting poultry by railway is very small ; 
deducting that cost, the producer and consumer will share the advantage between 
them in proportions to be determined by a double competition, that is, the 
competition of producer against producer tending to lower the price, — the 
competition of consumer against consumer tending to miso the prica If these 
two competitions be of precisely equal force, then (leaving out tlie trifling cost 
of conveyance as being infinitesimal in this case) the consumer who has 
hitherto paid 6s. will got his fowls for 4 b., and tlie producer who could only 
get 2s., if indeed he oould sell at all, would now get 48,^ It is unnecessary to 
dwell on other articles. The town consumer will get his bacon, hams, butter, 
eggs, and cheese at perhaps one-third less, while that same reduced price will 
yield to the small farmer perhaps one-third or half as much more than he can 
now obtain. Let it not be supposed that this is speculative or chimerical. 
Remember, that I could purchase in the Eastern market of Melbourne as good 
a turkey for Ts. 6d. in 1862, as cost about seven times as much in 1854. Let 
me once more remind you that I do not state this as an additional gain, but 
only as explanatory of the mode in which tlie whole gain arising from cheap 
transport distributes itself 

I cannot resist the temptation of illustrating this part of the subject by 

* As an illustration of this double competition, and of fhe manner in which the 
relative forces of the two may be di8turl>ed, 1 may here refer to the mode in which the 
Victorian debentures were placed upon the London money market. The loan was nego* 
tiatod tlirough the six principal banks of Melbourne. They agreed to supply tha 
Government with money, in siuns required from time to time, and to hold the deben* 
tures as security at a limit — communicated at first under sealed cover. Under that ihnit 
they were not to sell for a certain stipulated time ; but when their advances reached a 
certain amount, and after the expiration of the time agreed upon, they had power to sell 
in order to replace their advances, and to enable them to supply the renewed wants of 
the Government To prevent the six banks from competing with each other, it was 
however stipulated that the sales were to be effected through one bank only ; in other 
words, that the market should be fed through one conduit pipe only. The effect of this 
was to reduce the force of the competition of sellers against sellers tending to lower the 
price, while it left unaffected the competition of the buyers. Thus the balance of these 
two forces being on the side of the buyers, the result was the profit of £385,000 which I 
have mentioned. If the six banks had been left free to compete with each other, and 
had not substituted for the condition in the contract which I have mentioned some 
equivalent arrangement among themselves, that competition would have acted in some 
degree against the force of the competition among the buyers, and the result would 
probably have been a lower premiuin and a smaller aggregate profit. 




another case. In the Wairarapa Valley, forty miles from Wellington, are 
some magnificent totara foi'ests. There are also sav-mills which cut the 
totara logs into boards. But the difficulty is in conveying the bulky boards 
£W)m the place of production to the place of oonsumption, the road being a 
mountain road over the Riniutaka ranges, 2500 feet high. The cost of con- 
veyance is conseqiiontly heavy, and while the price at the mill is under 10s. 
per 100 feet, the price in Wellington is something like 18a per 100 feet. Now, 
surveyors well acqiiauited with the country affirm that there is a practical, and 
by no means difficult line for a milway ; and should one be constructed, the 
boards could be convoyed to the town for (let us suppose) 2s. per 100 feet. 
Hero then would be a saving in the cost of delivering the boards in Wel- 
lington of 6s, per 100 feet, or about 33 per cent, The difference between IBs. 
jind 123. (the real gain) would be shared between the producer and consumer 
on the principle which I have already explained. . In time, the consumers in 
the town would probably secure the greater part of the saving, but the pro- 
ducer would reap his advantage from the greatly increased demand. 

Let me now mention a case not of simple interchange (though it paiily 
bears that chameter) but of substantial saving, in addition to the mere saving 
in the cost of transport Very soon after the opening of the line from 
Melbourne to Sandhumt, slaughter yards were opened at the latter place for 
the supply of Melbourne with meat. It is well-known that oxen and sheep, 
when driven to a distant market, fall off in weight and condition. They lose 
fat, and every one knows that the loss of fat involves the loss of flavour and 
of nutritious qualities. These disadvantages were obviated by slaughtering 
the animals at Sjindhurst and sending the carcases to Melbourne, There was 
gain in many ways. Weight and quality preserved, expense of drovers got 
lid of, oarcases capable of being packed in a smaller space than livo stock — 
though livo stock also was transmitted to a considerable extent. Here, as 
elsewhere, we are inevitably approaching tlie boiling down phase of pastoral 
enterprise. Along the lines of railway, the legs of the sheep, which yield but 
little tallow, but which afford the best food, will be sent to the town consumer, 
while the tallow-yielding parts of the animal will be boiled down as near to 
the station as possible. By the process of equalisation, the result of competi- 
tion, the consumer will get cheaper legs of mutton, while the boiler-down will 
get a sale for what to him is the useless, or, at all events, the least useful part 
of the animal With the cheaper carriage for the latter, the boiler-down will 
be able to offer to the squatter better prices, and even the distant consumer of 
tallow will share i^he gains.’’ Cheap carriage may not always sliow itself 
in better prices, but rather in arrested decline. Though no one can possibly 
analyse tlie distribution in figures, which, in the case of a single transaction 
may be infinitesimal, that distribution does most certainly acijust itself by 
natural laws--as certainly indeed as the laws which regulate rain and sun- 
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nhiuBf although wo oannot trace the distribution to its ultimate resting plaoe.^ 

I now come to the effect of railwa)rs upon the town and country popula- 
tions re«i)ectively, and I may add reciprocally. Within my lifetime, which in 
spite of my grey hairs is a very short time in relation to the progress of a 
nation like England, Loudon has increasml from under one million to some- 
thing over three millions of j)eople. A very large part of this increase has 
taken placti sinoe the institution of niilways, and it is usually, and I believe 
justly, attributed to the stimulus given to production and trade by the rapid 
devfdopmont of the railway system. But it is also in part attributable to the 
effect up<^u production and trade of the gold discoveries in California and 
Australia. In America, and on the Continent of Europe, similar development 
from similar causes is observable. But not to travel so far from home, let me 
call your att-ention to what has taken place in Melbourne, because I shall 
apjdy that case to New Zealand, with, however, a diffei*ence to be pi*esently 
pointed out. The Northern Hail way of Victoria reaches the Murray River at 
a place called Echuca. The Murray River is navigable for stearnejs, except 
during a few months in summer, for a distance of 1754 miles. Its tributaries, 
the Edward, the Wakoul, and the Billobong, are navigable during a part of 
the year for about 300 miles. The Murrumbidgee, with its sevenil expansions 
or lakes, hits been navigated to Gundagai, about 000 miles. The Darling has 
lieen navigated for some 800 miles, and the Lachlan has been ascended, but I 
am not aware how far. All these streams fall into the Murray, aud they are 
all shallow in the dry season, but at other seasons w© have her© speoihed an 
inland navigation of some 4000 or 4500 miles. The Mun^ay might be mad© 
navigable during the whole year, but at present, in the dry season, when the 
water is low, the channel is choked by snags. In 1862, there were twdve or 
thirteen steamers on the MuiTay, measuring about 2500 tons, and moved by 
about 450 horse-power, and these had an attendant flotilla of barges. As the 
line from Sandhurst to Echuca has been opened since 1862, I have no doubt 
that the tonnage has increased, but of this 1 have no account The Murray 
is the boundary between New South Wales and Victoria, and the csountry 
north of the Murray, which is watei*ed by the rivers already named, is usually 

* I may here mention, very hrietly, that under the railway eyetem proposed to be 
estahlishod in New Zealand, the advantages of both saving and equalization of prices are 
likely to be greater in proportion to the capital employed, and the proportion of popula- 
tion directly reached, than in Victoria. When Victoria opened her 250 miles of railway, 
the population was but little over half a millioii. By the S3rstem of inexpenshre lines, 
we should have at least four and perhaps 6ve times the extent of railway for the same 
money, with about half the population at hi-at, and perhaps about the same number 
when the lines are completed. Tlius our railways will penetrate to a greater distance, 
and embrace and inOuenoe a much larger extent of country; in other words, the 
advantage will l)e brought within the reach of a larger proportion of the people. It is 
quite impossible to calculate this ; but it must be very obvious. 
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(Jailed Riveriua, and i« within the colony of New South Wales. Now, the 
Northern liailway, at its Echuca terminus, taps, as it were, the whole of 
this inland navigation, and brings the whole liivorina trade to Melbourne. 
New South Wales governs Kiverina, but Sydney is not its commercial 
netropolis. Most of the Riveriua squatters and tmders transact their business 
at Melboume, and wlien the Judges of the Suprorno Court of New South 
Wales go circuit to Deuiliquin, they iiiid it convenient to go by se^i to 
Mell>ourne, and thence by railway to Echuca — a coach conveying them thence 
to the circuit town. Melbourne is thus not only the capital of Victoria, but 
is the nietro])olis of ii vast interior, into which settlement is rapidly extending. 
At Cooper’s Creek, the starting place of Burke and Wills, and not fai* from 
which they died ex hausttMl, there is now an accommodation house for travelleiu 
One striking piece of evidence of the metropolitan character of the City of 
Melbourne is furnished by the press. What the l^hnea is to Great Britain, 
the Anjua is to Aiustralia. Tt is not merely the Melliourne paper, it is the 
Australian paper. Piirnarily, it repreaeniH the opinion of its Victoiian 
subscribers ; secondarily, it is the embodiment of jiublic opinioi* in Australia. 

From the geographical featui*e8 of New Zealaiul, and the manner in which 
settlement has been made, wo cannot have a great metropolis. There are 
many disadvantages in this — economical, social, political ; but it is quite 
inevitable ; our town pojiulations cannot bo so concentrated, but must over be 
distributed between Duneilib, Lyttelton (with (’hristchurch), Wellington, 
Auckland, and the smaller coast towns. Notwithstanding this, there are good 
grounds for anticipating that what has taken place in Victoria upon a scale 
exceptionally gmnd, will take place in New Zealand in a minor degree, and, 
so to speak, distributively. Who can doubt that if the Hutt River, which 
falls into Port Nicholson, had been navigable for only 100 miles into the 
interior, Wellington .would now have been a considerable city. Who can 
doubt that if the harbour of Dunedin had enjoyed the advantage of a navigable 
river, the growth of the city would liave b(‘en much more rapid than it has 
been. The same may be said of Auckland, with its fine harbour. That which 
navigable streams would have done here, had they existed, will be effbeted by 
railways — though, of course, in a minor degi*ee and less rapidly and effectually 

The growth of towns depends upon the prosperity of the country. The 
country population mainly consists of producers, that of the towns of dis- 
tributers and exchangers. This division, though convenient and intelligible, 
IB neither perfectly accurate nor perfectly exhaustive. It is not quite accurate, 
because distributers and exchangers (that is, merchants, agents, brokers, and 
carriers) are really producers. They perform a service, and add a value to the 
produce and goods which {lass through their hands. The division is not 
exhaustive, because there are direct producers in all towns, and there are 
distributers — that is, traders — in all parts of the country. Still, it is con- 
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reniMit to distinguish the town fVom the country populations by the salient 
feature which each exhibits. Now, it is almost a self-evident truism to say 
that, in proportion as settlement spreads throughoiit the country and the land 
becomes occupied by direct producei's, there will be a continually increasing 
demand for more traders of vai'ious classes, by whom the increased exchanging 
and distribution must be carried on. If facilities of intercommunication, which 
is only anotlier expression for cheapness of transj)Oi*t, have the effect (of which I, 
for one, have no doubt) of promoting the settlement of the country districts 
and stimulating prcnluction, ilie town populations must increase in a corres- 
ponding luiio. More producers will require more exchangers. Between the 
producer and the consumer there is almost always one middle man, and 
generally more than one. The wholesale dealer and the i*etail dealer, the sea 
carrier and the land carrier, often even an agent or broker between these, are 
all set in motion by increased production ; and they ai‘e all, or nearly all, 
dwellers in towns. 

I now approach the last branch of my subject, and it is one which pi^sents 
some complication, and thertffore somewliat great^u* difficulty. The gains 
which I have enunionvtod w ill not, and cannot, be shaml equally by all classes 
of the community, whilst the [)ric*e which we must pay in order to seciu'e these 
gains will (until mil ways pay a pmfit equal to the interest on the oajiital 
expended upon them) be iKJrne by the whole jjopulation. No taxpayer can 
escape his ooutribution to the cbai^^e, howsoever small his shat'o may be, while 
his remoteness from tlie lines of railway may dopdve him of direct benefit. 
This is undoubtedly mse|Mirable from all internal improvements, but if the 
people of every district could successfully oppose iniproveroents in every other 
district, improvement could never begin. In the case of railways, howrev©r> 
the advantages are more generally diffused than those arising from ordinary 
local improvomentfl. In the first place, a trunk railway is partially available 
to persons living at considerable distances from its line of progress. They will 
generally be able to send their produce to the nearest station, which will 
secure to tliem the benefit of a portion of the line. Thus the wave of cheap 
transport, as well os the wave of equalized prices, though continually 
diminishing in its advance, does in practice reach to considerable distances. 
Still, it must Ih) obvious that there will always be r^^mote localities, which tho 
beneficial infiuence cannot directly reach. But there is an indirect consequence 
which is felt universally, and that alone, I think, as worth the small share of 
taxation which, as I have said, those who reside in localities remote from the 
railway lines cannot escape from. This benefit, arising out of cheapness, which 
indirectly reaches all and invigorates all, I will now endeavour to explain. 

If, as I trust I have proved, thera is a saving from cheap transport spread 
over the whole comnuuiity, what is done with that saving? A portion, 
no doubt, will not ultimately be saved at all. Those who find it hard to 
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support their families -will increase their comforts. If they save in one tiling, 
they will expend more on other tilings. Confined to the bare necessaries of 
life before, they will very properly indulge in a few comforts. But there can 
bo no doubt that, when once saving becomes practicable, accumulation is the 
result. This accumulation it is which adds annually to the wealth of all 
countries which are still progressive. But even this accumulated wealth 
requires further analysis, becatise it is not all accumulated wealth, the liencfit 
of which spreads throughout the country. Mere accumulated wealth is not 
capital. If the man who saves upon his general expenditure during the year 
expends the whole or a portion of his savings in purchasing books, pictures, 
plate, and jewellery, the fiortion so ex})ended remains still in the condition of 
wealth. They are “material productions of capibil and labour possessing 
exchangeable value.” By the purchase of such things, the purchaser has given 
employment to the producers of the articles once only. They then i*emain in 
his possession in a dormant state. But if, instead of purchasing such articles 
of wealth as are destined thus to lie dormant in his hands, he devotes a jwirt, 
or the whole, of his savings to the oxbuision of his business ; or if he lifind it 
to others to l>e productively employed, such portion is continually reproduced, 
and it continues to sot labour in motion so long as it is .so employed. The 
portion of wealth so emjdoyed is called capital, or, in other woixIk, tho term 
capital is confined to that portion of wealth which is employed dii'octly or 
indirectly in productive industiy. There is no doubt that spend th lifts are not 
so unixipiilar as they ought to be. “They do good to trade,” it is said ; but in 
trutli, they do good to trade only once, while the mon) pnident, who savt5 and 
invest, do good to tmde many times ; as often, indeed, as their capital is 
reproduced with the ordinary profits. Of coiii’se tho wretched miser wlio saves 
only to hoaixl does no good to trade, or to anybody or anything else. But 
such hoarding is rare in modem times, and the most miserly, now-a-days, employ 
or invest their savings in some way, so as to reap a profit, and this, as X have 
shown, is to apjdy their wealth as capital. 

I have said that capital may bo employed in stimulating production, and 
giving employment to labour indirectly as well as directly. If the person who 
saves be not himself engaged in any reproductive pursuit he probably invests 
his savings in a bank, or in some other dividend paying institution. His 
iiioney, so invested, finds its way into the hands of the active producer ; thus 
he stimulates production indirectly. It is by no means difficult to understand 
in what manner money nominally lying in‘»banks always operates beneficially 
in stimulating productive enterprise, and in giving employment to labour. 
A man who has a good balance at his banker’s, for which he cannot find direct 
employment, is apt to say, “ I have so much money lying iMt at ray banker’s 
but in truth it does not lie idle. If the banker kept the whole idle— if he did 
not lend it to those who can profitably employ it, “ dividend ” would be a word 
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unknown to the Engliwh language. The sum total of the balances in the 
banks, although legally detnandable at once, can as safely bo itjlied on by the 
bankers as a (ronstaut average capable of being safely employed in their 
business. Of course, a prudent and well managed bank must keep a consider^ 
able amount of spwio to meet all demands ; but there is a net balance of 
deposits which it can use to accommodate its customers. I am not aware what 
the deposits in the l)ank8 in New Zealand amount to, but they count by 
millions.^ In Victoria, in 18G2, the deposits exceeded .£8,000,000, whilst the 
i* 08 erve of specie was under £2,500,000, so that they must have felt them- 
selves safe to lend live and a half millions out of the deposits of their 
customers, though the whole of those dejK)8itH were legally deraandable at 
once, and without notice, or “ at c-all," ns it is technically ex{)res8e(l It may 
thei*eforo Ik) no small comfort to any gentleman patriotically disposed, who, for 
his own convenience, kewps an average balant^e of £100 at his bankers, to 
know that he really is an indirect promoter of productive industry to boine- 
thing like two-thinls of that hilance ; and although he doi*s not de|'>osit his 
money with any such l)enevolent intention, ho may really be indirectly helping 
some farnior at Lake Wakatipu, or some miner at Nasoby. 

It is, in truth, in the order of providence, or, to change the expression, it 
is a natural law, that wo ai'o mad© doers of good without intending and with- 
out knowing it. But how, it may be asked, do our annual savings, whether 
from cheap transport or any other cause, roach the farmer of Wakatipu 1 
I will answer this question by another ; Can anyone tell me of that remote 
region which is outside and beyond the direct or indirect beneficial influence of 
banks 1 The banks lei^d the money of their shareholders and their depositors 
to their own town customers, chiefly the merchants and wholesale traders. 
These are thereby enabled to give increases! accommodation and credit to their 
customem — the country stoi’ekeepers. The storekeept^rs, in their turn, are 
better enabled to give ciWit and other accommodation to the farmer ; and he, 
in his turn, gives employment to the labourer. The banks, moi'eover, by 
means of their country branches, bring themselves into more immediate contact 
with the country demand for assistance. Tlius it is that every shilling saved 
and invested goes to sw<dl the aggregate of “ that portion of the wealth of the 
country annually set apart Tor production/’ 

Thus it is that I believe myself justified in saying that the remotest parta 
of the country cannot fail to participate in the advantages which Spfing from 
railway euterpnse. This is really the comj>ensatmg element of the whole 
scheme. The dii'cct benefit of railways cannot be equally shared. Those who 

* 1 have since met with the Bank statements in the Gazette of the 1st of September. 
The deposits amount to £3,177,056 ; the specie reserve is £967,201 ; the balance avail- 
able for accommodation, £2,209,855. 
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use tliem moat, whether for travolling or for transport, got the moat benefit. 
Is not that the case with every improvement 1 But it is the restilt of a 
natural law, that thoi*© are other afl vantages which ovorv man shares in without 
any effort of his own. So long as a deficiency remains, no man can escape from 
contribution to it ; l)ut then there are some advanttiges of which no man can 
be deprived, and if no great improvement is to bo undertaken until the benefits 
can be as evenly and universally spread as the cost necessarily must Ixj, then 
j>eri8h all efforts to improve i for improvement, upon such conditions, becomes 
impossible. 




APPENDIX 


THE CLIMATE OF NEW ZEALAND. 


METEOROLOGICAL STATISTICS. 


Thk following Tables, etc., aro publish(»tl in anticipation of the Report of the 
lns])ector of Meteorological Stjitions, for 1870. 

TABLE I, — Temperature of the Ant, in ahade, i*eeorded at the Chief 
Towns in the North and South Islands of New Zealand, for the 
year 1870. 


Place. 

Mean 

Annual 

Temp, 

Mean 
Temp, for 
(Si'Kwa) 
Sept., Oct., 
Nov. 

Mean 

Temp, for 
(StrMMSR) 
Deo., JaiL, 
Feb. 

Mean 
Temp, for 
(Autumn) 
Mar., Apl., 
May. 

Moan 
Temp, for 
(WlNTSR) 
Juno, July, 
Aug. 

Mean 

daily range 
of 

Temp, for 
year. 

Extreme 

raii^ 

Temp, for 
year. 

Noatll 

Motmonui 

Auc&and . 

Taranaki 

Napier 

W^lington . 

Degrees. 

60*7 

69-3 

57-2 

59 3 

55 '4 

Degrees. 

59*9 

581 

66 7 
58*6 

66 0 

Degrees. 

65*7 

65*2 

63*0 

67*4 

61*8 

Degrees. 

62*3 

60*9 

58*0 

69*8 

55*3 

D^nreee. 

529 

51*3 

61 6 
49*4 

Degrees. 

15*2 

13*8 

16*3 

16*4 

11*6 

Degreoa, 

52*0 

46*2 

48*8 

69*0 

46*5 

Means, Ao. , for ) 
North Island ) 

68-3 

67 0 

64*6 

69*2 

51 *9 

14*6 

69*0 

South IsiiAKd. 
Nelson . 

Christchurch . 
H<4dtika 

Dunedin . 

Southland 

55*6 

52 0 
52*6 

50 0 
j 49*9 

55*4 
! 60*9 
52*7 
51*8 
61*5 

63*2 

61-2 

58*7 

66*1 

67*3 

55*6 

61*2 

52*8 

49 1 
48*6 

48*2 

43 7 
46*3 

1 43*1 

42*4 

21*3 

15*8 

12*7 

13*1 

19*2 

56*0 

60*1 

42*6 

52*0 

59*0 

Means, Ao., for) 
South Island. ( 

52*1 

62'4 

59*3 

51*4 

44*7 

16*4 

60*1 


58-3 

52*1 

57*6 

62 4 

64*0 

59*3 

69*2 

51*4 

51*9 

44*7 

14*6 

16*4 

690 

00-1 

Means for Nth. ) 
and Sth. Islands. { 

56*2 

56*0 

61*9 

55*8 

48*3 

16*5 
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TABLE IL — Barometrical Observations,-— Rainfall, etc., recorded for 

the year 1870. 



. Mean 

Han{(0 

Moan 

Moan 

Total 

Mean 

Place. 

Barometer 

of 

Elftetlc Force 

iHJKreo of 

Amount 

reading lor 

Barumoter 

of Vapour 

Molvture 

Rain FaU. 

of 


year. 

for year. 

for year. 

for year. 


Cloud. 

Noetu Ihlakp. 

Jnohes. 

Inches. 

Inchee. 

Sat. -100. 

inebee. 

0 to 10, 

Mongonui 

30 010 

1*576 

401 

76 

32-870 

5*7 

Aucfiond , 

30*015 

1^398 

•418 

82 

44-831 

6*4 

Taranaki 

29*946 

1 536 

•355 

75 

64*720 

6 4 

Napier 

Wdlvngtou 

29-881 

1*705 

•411 

80 

32*410 

2 5 

29*845 

1 *270 

•361 

81 

48*206 

4*8 

Means forNth. ) 
Island ) 

29 939 

1*497 

•389 

78 

46-607 

49 

SOTTTll laiiANI). 

N(dson . 

29*870 

1*218 

.344 

77 

48*430 

6 3 

(Christchurch 

29*882 

1*505 

•324 

81 

28*364 

5 5 

Hokitika 

20*934 

1*630 

•349 

87 

116*680 

6*3 

Dunedin 

29 867 

1*492 

•290 

79 

39*202 

6*0 

Southland 

29*831 

1*640 

•288 

79 

63*950 

5*2 

Means for Sth. ) 
Island { 

29-876 

1*457 

•319 

80 

67*325 

5 3 


29-930 

1*497 

•389 

78 

46*607 

4*9 


29-876 

1*457 

•319 

80 

67-326 

6 3 

Moans for Nth. ) 
& Sth. Islands { 

29*007 

i'477 

354 

79 

61-966 

5*1 


TABLE III. — Wind for 1870, — Foi'ce and Daxxjtion. 


Place. 

Avenuro 

Pally 

Velocity, 

Number of days It blow from oorfi point. 











in mllex. 

N. 

N.E. 

E. 

B.E. 

S. 

s.w. 

w. 

N.W, 

Calm. 

North Isiwind. 











Mongonui . 
AucOand 

172 

13 

40 

41 

42 

29 

76 

19 

64 

42* 

318 

39 

43 

27 

26 

67 

80 

44 

26 

28* 

Taranaki . 


19 

m 

9 

83 

16 

106 

64 

38 

2 

Napier . 
WtlUngton 

. 242 

202 

26 

31 

72 

22 

15 

11 

48 

104 

66 

1 

65 

7 

36 

1 

36 

188 

1 

0 

South Island. 
Nelson 

148 

34 

50 

9 

48 

28 

03 

34 

69 

0 

Christchurch 

140 

9 

43 

95 j 

22 

23 

136 1 

11 

21 i 

6 

Bealey 

133 

1 

37 

1 1 

22 

1 

26 

0 ! 

223 

66* 

Hokitika 

185 

63 

39 

69 

63 

6 

65 

26 

48 1 

ir 

Dunedin . 

171 

26 

43 

19 

16 

26 

80 

95 

17 

74* 

Southland 

209 

47 ' 

10 

36 

64 

1 

1 

2 

132 

73 

0 


* The 0 e returns refer to the particular time of observation, and not to the whole 
twenty-four hours, and only show that no direction was recorded for the wind on that 
number of days. 


Average daily horisontal movement, in the Korth Island ^four stations), 233 miles. 
,, „ „ „ „ South Island (six; stations), 164 „ 

,, „ ,, „ New Zealand . . 1^*5 ,, 








TABLE IV. — Bkalky, — interior of (,kntcrb\ny, at 2104 ft. above »ea. 


Animid 

Tmnp. 

Mean 

dally rang^ 
of 

Temp, for 
year. 

Extromo 

™jr 

Tonip. (or 
year. 

Mean 

Ikirumeter 

reading 

for 

year. 

Range 

Baromotor 

for 

yean 

Moan 
Elaeiic 
Force of 
Va|>our for 
ywir. 

Moan 
OegToc of 
Moiiture 
f«>r 
>uar. 

Totol 

Rain Fall. 

Moan 

Amount 

of 

Cloud. 

Vegnm. 

I De^reeft. 

Duifreen. 

1 Inoheid. 

liiehea. 

Iiichee. 1 

Sat. -100. 

Inohee. 

OtolO. 

4(5*8 

15*4 

(55 0 

29*770* 

1 228 

•2fi6 

80 

106 29.3 

5*2 


* lloduced to soa level. 


TABLE V. — Eautuquakes in New Zealano, in 1870, rooorded at the 
(loverninont Meteorological HOttions. 


station. 

January. 

& 

-s 

rd 

o 

t 


June. 

July. 

Sd 

f3 

< 

September. 

October. 

November. 

December. 

J 

s 

H 

Mongoiiui , 
Auckland 



;; 


• ■ 








0 

0 

Taranaki . 




4 , 

1 • • 


7*8 


29 

3,24 

29 


7 

Napier . . i 


12* 



1 

25* 





2 


6 

Wmlingtou 





3, 2.-) 


7* 

11 i 

30 

3 

10. 19 

18 

9 

Nelwon . 



1 . , ^ 




7*8* 

22 


3 

19 


5 

(5iri«tchurch 



j 17* 





31* 





2 

Be*vley . 

if) 




' 21 

13 


‘24L31* 





5 

Hokitika . 


1 



14 



31 

1 

2 


io 

5 

Dunedin 


1 

1 . . 





31 





1 

Soutbbuid , 




1 




. ! 





0 


The tiguroa denote the days of the mouth on whieh one or un)re shocks were felt. 
Those with an asterisk affixed were deacrihotl as ^<unlrf shocks. The remainder were very 
slight and may have cscapetl rcc<wd at some stations, there being no instrumental means 
employed for their detection. The only shock which damaged property was that at 
(Christchurch on the 31st August. 


Note8 on the Weather duiuno 1870. 

January . — Month inarkod by excessive rainfall in the oxtronie north and 
south of the Islands, and continued dry westerly winds about the centinl 
|»ortion, especially on the West Coast ; in the North thei^ occurred a storm 
from N.W, on 28th and 39th, and on same date a severe thunder storm took 
place in the South from S.W., with heavy rain; at Bealey, 3-750 inches 
r<5Corded on monnng of 20th for previous 24 hours ; in Southland, four heavy 
falls occumid — 2*61 (4th), 302 (14th), 2*12 (29th), 109 (Slst), the first three 
from S.E. and last from N.W, Aurora on 3rd, seen in North. 

February . — The weather during the month generally very fine, but mther 
sultry, with slight rainfall, and on the whole moderate winds. The minfall, 
however, in the South was excessive, but no severe gales are reporteil. At 
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Bealey, 3*790 inches of rain fell in 24 horn’s (on 11th), and on 20th, 2*010, 
Aurora observed on 12th, in South. 

MarcJi . — Fine steady weather during the month, except on the South and 
West Coasts, where N.W. storms occurred in thefirat week. Brilliant Aurora 
was generally observed on the evenings of the 12th, 18th, and 22nd. Very 
sever© gale at Southland on 5th, 6 th, 7th, and 8th, with heavy rain, hail, 
thunder, and lightning. 

April . — Severe weather for the season, especially in the southern parts of 
the Islands, where the minfall was in excess of the usual average. Klectrical 
storms were general in the early part of the month, and from 5th to 7th 
brilliant Auroras were observed. Snow fell at Christchurch on 27th, and hail 
on Ist, 4tb, 26th, and 27th, and snow at Bealey on 1st, 4th, and 25th. At 
Hokitika, so veto gale on lOtb, with thunder and lightning ; 5*59 inches of rain 
in 24 hours. Snow also at Dunedin on 25th imd 26th, and hail on 1st, 2ud, 
and 26th. 

Stormy weather geuemlly during the mouth. The rainfall 1ms been 
above the average. Active eruption of Tonga rii*o, with lava, during this 
month. Severe storm at Auckland on 8th and 9th fi-om N.E., with slight 
rain j on the 8th the horizontal movement of wind for 24 hours previously 
was 1070 miles. At Nelson, 3-45 inches of rain recorded on 9tl), during a 
storm from same quarter. At Bealey, thunder on 3rd, 15th, 16th and 28th, 
and 2*720 inches of rain registcu’ed on 16th ; snow foil at that station on 2nd, 
3rd, and 23rd. In Southland, on 15th, barometer fell from 29*9 to 28*9, 
followed by a heavy rainfall from S.E., causing flood. 

June . — The weather during the month throughout the colony was generally 
wet and disagreeable, and in the South Island the rainfall was excessive j the 
winds were, on the whole, moderate ; severe thunder storms occurred. On 
Iflth, at Wellington, there occurred a severe hail, rain, and thunder storm — 
very large hail stones, loud thunder, and vivid lightning, with bitterly cold 
S.E. wind. Heavy rain on 25th at Bealey (2*360 inches in 24 hours), and 
snow on 15th and 23rd, Very heavy min at Hokitika, especially on 25th, 
when 3*25 inches foil in 24 hours. Mild weather, but wet, in the extreme 
South, for the time of year. 

July . — The weather was generally wet, stormy, and severe; frequent 
storms, with thunder, hail, and lieavy rain, occurred; on 7th and 8tlx an 
earthquake was felt at several of the stations. Tongariro reported active. 
Strong gale in North from S.W., on 1st, wiili thunder, hail, and rain ; also on 
3i*d to 10th very stormy from same quarter, with thunder and hail. Stormy 
weather at Bealey from 2nd to 4th, from S.W., also strong winds, with thunder 
and heavy rain, at Hokitika, on same dates. 

Auifuat . — This month remarkable for the stormy weather and excessive 
rainfall in the northern [lart of the colony ; while in the South and West 



Districts the rainfall is mvicU below the avon\ge. I’lie atmospheric pressure 
during the month is lowm* than the average at oveiy sUitioii ; the tcnijn^rature 
of air being that usual for this month. Oil 5th and 6th, sevei’e thunder storm 
felt at northern stations, with rain and hail. Snow occurred on (nght days at 
Bealey ; snow also at Dunedin on 28tJi and lihth. Violent thunder storm on 
31st at Southland, wdth heavy snow. Aurora oliservod on 22nd. 

IScpleniher . — Weaf Jiei* gonenilly fine throughout the colony; small rainfall, 
and winds moderate. Brilliant Aurora observed in North and Soutli on 24ih 
and 25 th. 

October, —Season all over the colony much drier than usual, but in the 
Northern Provinces amounting to a positive ch*ought. At Bc'aley, howevc^r, 
on the 4th there was a storm from S.W., with rain, thunder, hail, and snow ; 
also a gale on lOtli from N.W., and on 17th from same quarter, witli rain and 
thujider ; snow also on 1 2th at this place. At Hokitika, wet southerly weather 
from Ist to 5th, with thunder. Aurora olwerved on 24th, 2r)th, and 26th, 
North and South. iVlet(‘or seen in North on 16th ; very brilliant. 

November . — -Generally fine during the month, with the excoi>tiou of a 
storm, with electrical disturbance, that traversed the whole length of tiie 
Islands from N. to S, on 23rd and 24th, Temj)oruturo considerably ovoi* th<3 
avonige for same month in previous years ; minfall only slightly in cjxcosh in 
the North, but deficient in the South ; at Nelson there was a long continued 
drought, with clos(' dull woatluT, broken only by one day’s heavy rainfall 
on 24th. Aurora observed in North on li)th, and in South on 23rd and 26th. 
Meteor seen on 20th in South Island. 

December , — Veny strong nortlierly winds in early part of month thi'onghout 
the ‘colony, accomjmnied at times with severe thunder, lightning, hail, and 
rain ; latter part of month was generally fine and j)lea8ant at all the stations. 
Strong gale at Taranaki on 2nd from N., and on 5th from N. W., with thunder 
and rain ; hail on 4th. On 2nd severe thunder storm at Nelson from N., 
and on 6th thunder and lightning and strong wind from N.W., and heavy 
rain — 2*30 inches fell in throe hours. At Bealey, 4*640 inches recorded on 
6th for previous 24 houi-s, and snow on 4th, 5th, and 6th ; on sjvme dates at 
Hokitika, heavy gale fix)m E.N.E,, with thunder, hail, and rain ; and on 7th 
heavy squalls with large hailstones, wind N.W. Frequent Aiu*oras observed 
in South, but most brilliant on 18th. 

James Hector, 

InsjKKJtor of Meteorological Stations. 
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ERRATA. 


PROCKKDINOS. 

Page 24, line 8, for “world by read “ worldly.” 

,, 37, ,, 29, for “Mr. H. Crawford ” rea<i “Mr, J. C. Craw- 
ford, F. G. S. , ” and insert “ (kSee Tranaacfiotie. ) ” 
87, „ so, after “reservoirs ” insort “ to be filled by the con- 
tinuous action of pumps worked by tno ’\^ind.” 

,, 76, „ 2, for “Auckland” read “ Wellington.” 

TRAN8AOTXONB. 

Pago 125, line 8, after “sketch” insert “Plate XIII., fig. l,”and 
dele same from line 11. 

,, 129, ,, 27, for “turned” read “tumid.” 

,, 143, ,, 4 and 5, dele “as they appear to bo.” 

,, 160, ,, 30, for “ vircus ” read “ virens. ” 

,, 161, ,, 6 from bottom, after “Banks and Sol.” insert 

“ from both of which it differs.” 

,, 167, ,, 8 from bottom. The parenthetic clause “(includes 

Qillmuinumt etc.)” is on editorial reference, 
accidentally inserted, and cypresses an opinion 
not hold by the author. 

„ 178, „ 24, after “axillary ” insert “erect.” 

,, 192, „ 2, for “it” read “one variety at least.” 

,, 207, ,, 27, for “suspicious” reatl “surprising.” 

,, 214, ,, 13, for * * Patyripf ta nkt** read Polyaiphmia.” 

„ 221, „ 25, for “XXXVII.” read “ XXXVI. 

,, 220, ,, 12, for “reduced” read “rendore<l.” 

„ 258, „ 22, for “ 1 ‘8 degrees” read “ P 8'.” 

,, 276, ,, 6, after ** Frost and Fire^^' insert “ Vol. i, p. 370.” 

„ 278, ,, 10, after “has been” insert “erroneously,” 


Directions to tM Binder. — Title-page to /Voomfiwgr^ is printed at 
the Olid of Part 2. List qf Ferns to bo placed after the Appendix. 


ERRATA FOR VOL. I. 


OoRKBCTiONS to be applied to New Zealand Telegi'aph or Mean Time, to find 
Local Mean Time at the following places : — 


Auckland 

. add 

9 min. 16-7 sec. 

Napier . 

. add 17 min. 40*7 sea 

New Plymouth 

. . add 

6 min. 19*9 sec. 

Wellington . 

. add 

9 min. 11*5 sec. 

Nelson . 

. add 

3 min. 7*9 sea 

Picton . 

. . add 

7 min, 10*0 see. 

Lyttelton 

. add 

0 min. 57*1 sec. 

Westport 

subtract 

3 min. 0*0 sec. 

Port Ohalmers 

. subtract 

7 min. 23*3 sec. 

Bluff . 

. subtract 16 min. 32*3 sec. 


Nom^Thi Table is to be substituted for that given in Trans, and Proc, AT. Z. Inst., 
Vol i., p. 49, in which several copyist’s errors occur. 





